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set up an infection in spite of all technical and aseptic care. 
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prophylactic immunization with bacterial vaccines. 
A dose of an appropriate vaccine given before and after every operation 
will prevent many unpleasant complications. 
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HOUR-GLASS STOMACH 


WitH A REPORT OF SEVENTEEN CASES! 


THE OPERATIVE INDICATIONS IN 
By WILLIAM A. 
HE observations set forth in this 


paper are based upon the operative 

results obtained in seventeen personal 

cases of hour-glass contraction of the 
stomach following benign ulcer. I realize 
fully that this number of cases is far too 
small to justify positive statements, but the 
fact that fifteen of them have been observed 
for an average period of two and one-half 
years after operation, and one for more than 
nine years, at least permits an opinion as to 
the comparative value of the various opera- 
tive procedures employed. ‘There were six- 
teen females and one male in this series. 
The average age was thirty-nine years. 
There was one operative death, the seven- 
teenth case dying from pneumonia, on the 
sixth day after mediogastric resection. 

Before the roentgen-ray came into general 
use as an aid to the diagnosis of stomach 
lesions, hour-glass contraction was _ con- 
sidered to be somewhat of a novelty and was 
usually discovered after the abdomen had 
been opened. The various means at our 
disposal prior to the advent of the bismuth 
meal, such as distending the pouches with 
gases, lavage, etc., occasionally suggested 
such a deformity of the stomach, but a 
positive diagnosis could rarely be made. 
Well taken roentgenograms not only estab- 
lish the diagnosis at once, but give a fairly 
accurate idea as to the relative size and shape 
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of the pouches, the width of the channel con- 
necting them, and the condition of the pylorus. 
This information gained beforehand is of 
great assistance to the surgeon in determining 
the operative procedure best suited to a given 
case. 

The one absolute requirement of any opera- 
tion employed in the treatment of hour-glass 
contraction is that the symptoms due to 
obstruction be relieved. If at the same time 
the procedure adopted can include excision 
of the ulcer or the cicatrix of a healed ulcer, 
without too great a risk, so much the better; 
but the fact must not be lost sight of that the 
great majority of these patients come to us 
on account of weakness due to inability to 
take or retain sufficient food. Pain has 
become an old story with them, and in many 
instances causes little alarm until vomiting 
and loss of weight appear. A severe haemor- 
rhage was the immediate cause of one of our 
patients coming to the hospital. This was 
the only case in which there was bleeding of 
any consequence. 

At least four operative procedures — gas- 
tro-enterostomy, gastroplasty, gastrogas- 
trostomy, and mediogastric resection or re- 
section in continuity — are available in the 
treatment of hour-glass contraction. To 
these, pylorectomy should be added as the 
method to be adopted if the constriction is 
near the pylorus, thus forming a small distal 


1Read before the American Surgical Association, Boston, Massachusetts, May 31-June 2, 1917. 
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pouch. We have had no case of simple 
stricture in which the latter operation seemed 
to be indicated, and for this reason are not in 
a position to discuss its merits. 

Gastro-enterostomy is the operation most 
generally used for the relief of this condition. 
This procedure alone was employed in six 
of our cases, and was combined with gas- 
troplasty ina seventh. It is hardly necessary 
to state that as a rule the intestine should be 
anastomosed to the cardiac pouch. As an 
exception Case 11 is cited. In this instance 
the constriction occupied the middle third 
of the stomach, and was caused to a large 
extent by perigastric adhesions. There was 
marked infiltration of the walls of both 
pouches, proved subsequently to be syphilitic, 
with a large retention in the lower pouch and 
no retention in the upper. After the channel 
connecting the pouches had been sufficiently 
freed to admit three fingers, the gastro-en- 
terostomy was made to the pyloric pouch. 
The after-history of this patient is interesting 
in that when she died, one and one-half years 
later, of a generalized syphilis, all symptoms 
referable to the stomach had been entirely 
relieved. 

Failure to note stenosis at the pylorus in 
one case necessitated a second operation to 
relieve stasis in the pyloric pouch. With this 
exception the results following gastro-enteros- 
tomy have been satisfactory in every way. 
This operation is indicated in those cases in 
which the constricted area is of wide extent, 
and in those where adhesions prevent mo- 
bilization of both pouches. 

Gastroplasty has a limited field in the treat- 
ment of hour-glass contraction due to the 
fact that it is suitable only for cases in which 
the pouches are movable, their walls free 
from induration, and the constricted area 
narrow. It is simple, easy to perform, and 
permits direct inspection of the interior of 
the stomach, thus affording an opportunity 
for treating an active ulcer by excision or 
cautery application. It may be combined 
with pyloroplasty or gastro-enterostomy if the 
pylorus is stenosed. Four of our cases were 
operated upon by this method. In one the 
cautery was applied to the ulcer and gastro- 
enterostomy added, in two the ulcer was 
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excised, and in the fourth gastroplasty was 
combined with pyloroplasty after simple 
gastro-enterostomy had proved unsatisfac- 
tory. It is interesting to note that at the 
second operation on this patient, the stomach 
wall, which had been indurated at the first, 
had become soft and pliable so that the plastic 
operation was done with great ease. The 
end-results in this group of cases have been 
most satisfactory although in one the hour- 
glass deformity, to a certain extent, persists 
to the present time, three and one-half years 
after operation. 

Gastrogastrostomy is especially adapted 
to the cases in which the stomach is adherent 
along its lesser curvature to the liver, in which 
the pouches are relatively large, nearly equal 
in size, and can be approximated at their 
dependent portions. The stomach wall 
should be free from induration at the site 
selected for the anastomosis. The pylorus 
must be patent, otherwise pyloroplasty or 
gastro-enterostomy will have to be added. 
Gastrogastrostomy was performed in three 
cases of this series with complete clinical 
recovery in each instance. One of these 
patients has been followed for nearly nine 
years. 

Mediogastric resection or resection in con- 
tinuity is the ideal operation for hour-glass 
deformity of the stomach provided the 
pylorus is not stenosed, and should be per- 
formed in all suitable cases. The ulcerated 
area, active or quiescent, as well as the con- 
stricted portion of the stomach wall is re- 
moved by this method. The end-results ob- 
tained demonstrate the value of this pro- 
cedure. Unfortunately, it is limited to the 
cases with few adhesions in which the pouches 
are fairly large, and permit of free mobiliza- 
tion. It is a longer and somewhat more 
difficult operation to perform than _ those 
already mentioned, and for this reason, if the 
patient is in poor condition, should not be 
given preference over them. In order to 
overcome the tendency for the constriction 
to persist after resection in continuity, a wide 
excision should be made. The roentgen- 
ogram of one of our cases taken subsequent 
to operation illustrates the necessity of bear- 
ing this point in mind. Midgastric resection 
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Case 1. 


Fig. 1. 
tomy for hour-glass contraction. 


N. T. Nine years after gastrogastros- 


Fig. 2. Case 2. H.D. Hour-glass stomach, luetic. 

Fig. 3. Case 2. H.D.,three years after gastro-enteros- 
tomy for hour-glass stomach. 

Fig. 4. Case 3. R.B. Hour-glass stomach. 

Fig.5. Case 3. R. B. Two years after gastro- 
enterostomy. Recurrence of symptoms due to retention 
in lower pouch. 


Fig. 6. Case 3. R. B. One and one-half years after 
gastroplasty and pyloroplasty. 

Fig. 7. Case 3. R. B. One and one-half years after 
gastroplasty and pyloroplasty. Stomach empty. 

Fig. 8. Case 4. G. M. Hour-glass stomach due to 
ulcer of lesser curvature. 

Fig.9. G. M. Three and one-half years after ex- 
cision of ulcer and gastroplasty. Persistence of de- 
formity. Symptom free. 








Fig. 10. Case 5. D. N. 
to ulcer. 

Fig. 11. Case 5. D. N. Three and one-half years 
after gastrogastrostomy. 

Fig. 12. Case6. A.S. 

Fig. 13. Case 6. A. S. 
after mediogastric resection. 

Fig. 14. Case 7. A. W. Hour-glass stomach with 
penetrating ulcer. 


Hour-glass stomach due 


Three and one-half years 
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Fig. rs. Case 7. A. W. 


Three years after gastro- 


enterostomy 
Fig. 16. Case 8. S. W. Hour-glass stomach due to 
ulcer. 


Fig. 17. Case 8. S. W. Roentgenogram two weeks 
after operation. Cauterization of ulcer. Gastroplasty 
and gastro-enterostomy. 

Fig. 18. Case 8. S.W. Two and one-half years after 
operation. 
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Fig. 19. Caseg. E.C. Penetrating ulcer of stomach. Fig. 24. Case 11. G. R. Two months after gastro- 
Fig. 20. Case 9. E.C. Two and one-half yearsafter enterostomy. 
gastro-enterostomy. Fig. 25. Case 12. N. O’H. Hour-glass stomach, 
Fig. 21. Case ro. E.L. Hour-glass stomach. ulcer at lesser curvature. . 
Fig. 22. Case 10. E. L. Two years after medio- Fig. 26. Case 12. N.O’H. Two years after gastro- 
gastric resection. plasty with excision of ulcer. 


Fig. 23. Case 11. G.R. Hour-glass stomach, luetic. Fig. 27. Case 13. M.O. Hour-glass stomach. 
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was the method adopted in five 
cases. In three a perfect result 
seems to have been obtained; one 
has worked continuously as a 
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Fig. 28. Case 13. M. O. One and one-half years after gastro- 
enterostomy. 


Fig. 29. Case 14. A. E. Hour-glass stomach. 


Fig. 30. Case 14. A. E. Eight months after mediogastric resection. 
Persistence of deformity. 

Fig. 31. Case 15. A. G. Hour-glass stomach due to ulcer. 

Fig. 32. Case rs. A.G. Six months after mediogastric resection. 

lig. 33. Case 16. K.H. Hour-glass stomach due to ulcer. 

Fig. 34. Case 16. K.H. Seven months after gastro-gastrostomy. 


domestic for more than three years; another for two and 
one-half years; and the third operated upon eight months 
ago has gained twenty pounds in weight. All symptoms 
referable to the stomach have disappeared. The fourth 
case referred to above, in which the roentgenogram shows 
a persistence of the deformity, continues to have some 
distress in her stomach after meals although there has 
been no vomiting. She has gained in weight and has 
continued her work. The fifth case died of pneumonia 
on the sixth day after operation. This patient was not 
in good condition and a less severe operation should have 
been performed. 
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SYNOPSIS OF SEVENTEEN CASES OF HOUR-GLASS STOMACH. 
Case No. and : : - Operation eo 
goes Sex Age Hospital History tees and Date Present Condition 
r. N.T I 35 Memorial. Perforating gastric ulcer | Gastrogastrostomy. Excellent. Free from 
excised two years pre- November, 1908. stomach symptoms. 
viously. Pain and vomit- 
ing for past three months. 
2. H.D. F. 14 St. Luke’s. Pain and vomiting for Posterior gastro-enterostomy| Very "good. “No pain or 
two years. Wassermann | to cardiac pouc h. vomiting. 
four plus. July, 1013. 
3 R.B I 50 St. Luke’s Symptoms of stomach | Posterior gastro-enterostomy Satisfactory. No pain or 
trouble for thirty years. | to cardiac pouc vomiting. _ Large amount 
September, 1913. of gas in intestines prob- 
Return of symptoms due to | ably result of adhesioris. 
stasis in pyloric pouch. Gas- 
troplasty with pyloroplasty. 
November, 1915. 
4 .M. Fr. 34 St. Luke’s. Indigestion for many | Gastroplasty with excision of | Good. No vomiting or 
years. Acute pain with | ulcer. pain. Deformity persists. 
vomiting for past five |* October, 1913. 
weeks. 
5s D.N. I 45 St. Luke’s. Long standing history. | Gastrogastrostomy. Very good. No pain or 
Symptoms acute for past January, 1914. vomiting although X-ray 
seven weeks. shows conside rable six 
hour retention. 
6. A.S F. 28 St. Luke’s. Vomiting and pain for | Mediogastric resection. Excellent. 
years. February, 1914. 
7-_ A. W I 51 St. Luke’s. Pain and vomiting for | Posterior gastro-enterostomy | Good. Free from symp- 
many years to cardiac pouch, toms. 
June, 1914. 
8. S.W F. 62 St. Luke’s. Severe pain and vomit Gastroplasty, cauterization of | Very good. Symptoms en- 
ing for six months. ulcer on posterior wall. Pos- tirely relieved. 
terior gastro-enterostomy. 
September, 1914. 
9. E. ( F. 32 St. Luke’s. Pain for six years; vom Posterior gastro-enterostomy | Excellent. Symptoms en- 
iting for few weeks. to cardiac pouch. tirely relieved. 
| November, 1914. 
10. E.L F. 29 | St. Luke’s. Pain and vomiting since | Mediogastric resection. Very good. 
thirteen years of age November, 1014. 
| 
mu. G.R F. 34 St. Luke’s. Epigastric pain for ten | Liberation of adhesions Died one and one-half 
years; irre gular vomit Posterior gastro-enterostomy years after operation from 
ing. Four plus Wasser- | to pyloric pouch. a generalized — syphilis. 
mann. January, 1915. Result of operation satis- 
| factory. 
12. N.O’H. I 50 | St. Luke’s Fourteen years’ duration. | Gastroplasty with excision of | Satisfactory. No return of 
Continuous vomiting for | ulcer. symptoms. 
past four months. June, rors. 
13. M.O. M. 51. St. Luke’s. Pain in stomach for three | Gastro-enterostomy to cardiac | Good. Fret from stomach 
years Symptoms sugges- pouch. symptoms. 
tive of carcinoma. January, 1916. 
-— : } : : = : Trees SS i 
14. A.I F. 24 St. Luke’s. Pain and vomiting for six | Mediogastric resection. Moderate pain after meals; 
years. September, 1916. no vomiting. X-ray shows 
| persistence of deformity. 
I 41. St. Luke’s, Seven years’ duration of | Mediogastric resection. Excellent. 
symptoms. November, 1916. 
16. I 53- St. Luke’s. Sy mptoms “Re many years. Geatvegastecutemy. Very good. 
Persistent vomiting for December, 1916. 
past few months. 
17, H.C. I pi. St. Luke’s. Indigestion for many Mediogastric resection. Died “slath day after op- 
years. Severe hamor- March, 1917. eration — pneumonia. 








rhage three weeks before 
admission. 
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The fifteen patients of this series surviving 
to the present time have been examined and 
checked by roentgenograms during the past 
few weeks. All have gained in weight, and 
with the one exception are practically free 
from the symptoms for which they sought relief. 

The roentgenograms taken at considerable 
periods of time after operation demonstrate 
very clearly that the various methods em- 
ployed have met the prime indication, that 
is, overcome the obstruction. Whether the 
results obtained will be permanent in every 
case remains to be seen, but certainly some 


of each group have been followed sufficiently 
long to warrant the claim that a cure has 
been effected. From a study of the clinical 
results, I have come to the conclusion that 
each of the four operative procedures, above 
mentioned, gives equally good results pro- 
vided the correct one is applied in a given 
case, and is executed in a proper manner. 

I take this occasion to express my ob- 
ligation to Dr. L. T. LeWald, radiologist to 
St. Luke’s Hospital, through whose assistance 
and co-operation this report has been made 
possible. ; 





THE TREATMENT OF WAR WOUNDS 


A DISCUSSION OF THE ASEPTIC AND OPEN-AIR TREATMENT AS COMPARED WITH THE 
ANTISEPTIC TREATMENT 


By Major FREDERIC A. BESLEY, M.R.C. 


U.S. Army Base Hospital No. 12, with British Expeditionary Forces in France; Lieutenant Colonel C, C. Collins, Commanding 


treatment of wounds, one must start 

with the premise that the whole subject 

relating to the therapy applied to the 
care of wounds must be regarded as an art 
and not as a science. The deductions that 
are drawn regarding the value of any given 
method of treatment are those based largely 
upon clinical observations and to a smaller 
degree, determined by accurate and scientific 
facts. 

It must be admitted in all fairness that the 
element of personal bias and prejudice enter 
as a prominent factor in all conclusions re- 
garding the value of this or that method. 
Those of us who passed through the era of 
antiseptic treatment of wounds employed over 
twenty years ago, when every wound surface 
and infected cavity was irrigated with every 
known drug with real or supposed antiseptic 
property, were rather startled when we began 
to read of a return to this practice, as applied 
to war surgery and, may I add, many of us 
were skeptical. 

Since I have come into the field of War 
Surgery and have been obliged to treat hun- 


{ N discussing such a broad question as the 


dreds of these large infected wounds, I have 
tried, as far as possible, to maintain an open 
mind toward the antiseptic method of wound 
treatment and I have attempted to give the 
antiseptic treatments a fair trial. This 
statement applies in the main to the Carrel- 
Dakin treatment and the use of “b. i. p.,” 
a preparation composed of 50 per cent iodo- 
form, 25 per cent bismuth subnitrate and 
25 per cent liquid paraffin. These two 
methods are the ones most frequently used in 
the British Army Medical Service. 

We may safely assume that practically 
every one of these war inflicted wounds — 
large or small — is potentially, if not actu- 
ally, infected. 

This is particularly true if the missile has 
passed into parts protected by clothing. It 
was one of our early observations that nearly 
every one of our seriously infected wounds 
contained parts of clothing and extraneous 
matter, as well as the missile. In fact, we 
are coming to regard the seriousness of the 
infection as directly dependent upon and 
proportionate to, first, the amount of circula- 
tion destroyed, and second, the amount and 
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Fig. 1. Large wound over shoulder and scapula treated 
by open-air method. Scapula exposed. Granulating 
surface clean and healthy. 


character of the extraneous foreign material 
carried into the tissues with the missile. 

The wounds inflicted with the smooth 
shrapnel bullet and with the machine gun or 
rifle bullet are much less apt to contain cloth- 
ing and therefore frequently remain clean; 
when infected they do not show such severe 
tissue reaction. 

Granting that all war wounds are po- 
tentially infected with either aerobic or 
anaerobic organisms, or both, our first thought 
in their treatment should be a consideration 
of the pathology of the tissue reaction. The 
organisms introduced may be aptly compared 
to an invading army capable of multiplying 
rapidly. Against this invading foe arise the 
defensive forces of the human organism. 
Unfortunately, in the present stage of our 
knowledge, we are unable to state scientifically 
the exact nature of these defensive agents. 

Grossly speaking, they are the anti-bodies 
and the phagocytes brought to the part by 





Fig. 2. Large deep wound of leg and thigh. Knee- 
joint not opened. Treated by open-air method. Granu- 
lation surface healthy. Epithelium spreading rapidly 
from edges. 


the blood stream and possibly produced by 
the fixed cells: Any logical method of wound 
treatment must have as a basis, first, the 
maintaining and strengthening of the de- 
fensive forces, and, second, the destruction 
or removal of the invading organisms. 

This may be a simple and obvious state- 
ment, and yet when analyzed, it is a most 
difficult problem to solve practically. The 
first query that arises appears to me to be this 
important question: Is there any known 
antiseptic solution that can be applied to 
living tissue which will destroy bacteria deep 
in the lymphatic spaces without materially 
lowering the resistance of the tissue? 

My conviction is that at the- present time 
there is no such germicide known to the 
surgical profession. 

The all-important factor to consider is 

how far must one go in attempting to 
destroy the bacteria and how much must one 
promote the maintenance of the resisting 
power of the cell? It is trite to say that the 
bacteria on the surface of a granulating 
wound do little or no harm unless one con- 
templates doing a secondary closure. It 
is the organisms deep in the lymphatic spaces 
that produce the tissue destruction. 

As my experience in war surgery grows, I 
become more and more impressed with the 
importance of the maintenance of the nutri- 
tion of the cell as being the most essential 
factor in increasing its resistance. This 
nutrition is largely. dependent upon blood 
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Fig. 3. Deep wound of leg showing exposed muscules. 
Tp a * . . . 
Treated by open-air method. Granulating surface clean 
and healthy. 


supply. Pus under pressure does its damage, 
first, by shutting off the blood supply to the 
tissues in the proximity and, second, by pro- 
moting the absorption and distribution of 
toxins. Pus on the surface does little or no 
harm to the general organism. 

One of the most important and essential 
elements in the treatment of the fresh wounds 
is the time element. ‘This is a principle in 
surgery that has been long recognized and is 
being again demonstrated most forcibly in 
practical war surgery. 

The recognition of this principle has re- 
sulted in an organization of the medical 
departments of great armies to meet this 
situation. This is particularly true in the 
French Army, where every effort is made to 
get the badly wounded man to a place where 
he can receive adequate attention in the 
shortest possible time. 

Efforts have been made to ascertain accu- 
rately and scientifically the phenomena of 
war wounds. This can be best followed in 
the most virulent and rapid infections, taking 
the gas bacillus as a type. This work has 
been done and described by Policard and 
Philips in their study of the early infections of 
wounds and was quoted by Judd in SuRGERy, 
GYNECOLOGY AND OBSTETRICS for September, 
1917. 

Their conclusions are stated as follows: 

1. Up to the fifth hour after the receipt of 
the wound, no reaction manifests itself. 
Microscopic examination shows the presence 
of blood-clots enclosing fibers of cloth, débris 
of the surrounding tissues, connective-tissue 


fibers torn, nuclei more or less altered, mus- 
cular fibers traumatized, but no infiltration of 
leucocytes. 

2. From the fifth to the ninth hour com- 
mences the reaction of the tissues. Migrating 
elements appear, and polynuclear neutro- 
philes, large mononuclear and small lympho- 
cytes are found. This reaction of healthy tis- 
sue is feeble but at the same time the trau- 
matized tissues show signs of degeneration. 

3. From the ninth to the twelfth hour 
approximately, the appearance of the bacteria 
is noted; large club-shaped organisms, gram 
positive, classified as bacillus perfringens or 
bacillus aerogenes capsulatus. These bacilli 
appear first in the immediate neighbor- 
hood of the cloth fibers and grow in the 
blood coagula which encloses them. 

4. After about the twelfth hour three 
phenomena dependent one on the other, are 
evolved simultaneously. 

a. The bacilli multiply and spread out 
farther from the cloth fibers. 

b. There is a production of polynuclear 
neutrophiles of which a small number per- 


form the functions of phagocytes. The 


reaction of defense of the tissues is clearly 
insufficient. 

c. The leucocytes are altered and are trans- 
formed by degeneration into globules of pus, 
but as the production of leucocytes is limited, 
the pus is not abundant. 

5. These phenomena continue slowly at 
first but are accelerated from the twentieth 
to the thirty-sixth hour, at which time the 
pus is fetid. Almost always at the forty- 
eighth hour the anaerobic are associated with 
aerobic organisms which favor their develop- 
ment by absorbing the oxygen of the media 
in which they are growing. 

This work has been carefully and_thor- 
oughly done, but obviously these deductions 
are only relatively accurate, for the time that 
organisms may appear in tissues, or the tissues 
show a reaction, is largely dependent upon 
the nature of the wound, the virulence of the 
organism, the number introduced, and the 
resistance of the tissue, which varies with the 
amount of nutritional disturbance produced 
by the trauma. 

However, it can be stated with reasonable 
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Fig. 4. Large wound of leg and foot with massive 
destruction of superficial and deep tissues. Bones of 
foot exposed. This. was treated with open-air method 
without dressings of any kind, and filled in rapidly with 
granulations, which covered over the exposed bone. 


certainty that the sooner a wound can be 
adequately treated, the less is the tissue 
reaction that will ensue. 

So far as possible, all wounds should re- 
ceive surgical attention within the first few 
hours. If it is practical to accomplish this, a 
very large percentage of all wounds will 
remain clean and, if properly treated, will 
unite by primary union. 

It has been shown that the small wounds, 
with a punctuate wound of entrance and a 
small wound of exit, may very properly be 
treated with a dry dressing and not dis- 
turbed, and in a large proportion of the cases 
there will be little or no tissue reaction that 
will require further treatment. In the large 
wounds, inflicted by an irregular missile, 
where the edges are contused or lacerated to a 
greater or less degree, the subject is not so 
simple. 

As I view it, all of the latter wounds should 
be treated by an early and thorough excision 
of all ragged or detached bits of tissue that 
have come in contact with and been soiled by 
foreign materials. ‘This statement has refer- 
ence to skin, subcutaneous tissue, and bone, 
when the missile has actually pierced it. 
Obviously, the missile and all other foreign 
material should be removed. 

It is customary to apply to such wounds a 
4 per cent or 5 per cent solution of iodine. I 
am not convinced that this latter is essential. 

The all-important principle is to excise all 
tissue, the nutrition of which is questionable, 
and all tissue which has been contaminated 
by the foreign material. This excision must 
be done with good surgical judgment and 
discrimination. It is surprising how resistent 
the large blood-vesse]s: andvner¥é-trunks are, 





Fig. 5. Deep wound of upper arm: with fractured 
humerus. Treated without dressings or irrigation, 
responding most favorably. 

and how frequently they are pushed aside 
without damage. In this event, they need 
not be disturbed. As soon as the wound has 
been thoroughly treated by excision of alli 
contaminated tissues, it can be sutured, and a 
very large percentage of them will heal by 
first intention. 

This latter broad statement should be 
modified in the case of deep wounds of the 
thigh, as it is believed that it is better to insert 
sutures at the time of primary excision and 
tie them within forty-eight hours, if there be 
no reaction. 

I do not hesitate to express myself very 
strongly as opposed to the packing of these 
freshly infected wounds with gauze. In 
exceptional cases, soft rubber tissue may per- 
haps be used to advantage. 

The so-called ‘‘b. i. p.,”’ in my opinion, is 
of no value in preventing infection in a wound 
and is detrimental from all other viewpoints. 
From an analysis made by Lieutenant 
Glaspel, of one hundred cases which came to 
us having been treated with “‘b.i. p.,” the 
following statistics were gathered: 28 per 
cent showed distinct evidence of bismuth 
poisoning as manifested by the blue line on 
the gums, stomatitis and constitutional dis- 
turbances; 19 per cent had an acute hemor- 
rhagic nephritis with large quantities of 
albumin, casts and red blood-cells in the 
urine. In some of the cases the blue line 
persisted for many weeks. The dangers of 
this treatment are self-evident. 

In considering the question of the treat- 
ment of the extensive older infected wounds 
with widespread tissue reaction, and marked 
constitutional disturbances, we must recognize 
that we are dealing with a condition entirely 
different; a distinctive pathological entity. 

In applying treatment to this class of case, 
the first and essential element is competent 
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and adequate drainage. This drainage must 
be established without regard to the sacrifice 
of superficial tissue. Skin, subcutaneous 
tissue, and deep fascia must be incised 
longitudinally or horizontally, in a manner 
which will prevent pocketing; muscles must 
be separated and cut completely across, if 
necessary to secure a wide-open wound. All 
foreign material should be removed, but I 
believe that little excision of the surrounding 
borders should be practiced in older wounds, 
for I feel that Nature has thrown up a barrier 
in the surrounding tissues which had better 
not be disturbed during the stage in which 
we are attempting to secure perfect drainage. 
Any tissue clearly necrotic should be removed. 

Again I think it is important to avoid as 
far as possible the insertion of any tubes, 
gauze, rubber tissues, or other forms of 
drainage material. The best drainage can 
be secured by a free incision into all cavities 
containing pus; those incisions being made so 
as to prevent further pocketing. 

It will naturally occur to the reader that 
occasionally it will be necessary in the preser- 
vation of a flap to place some foreign material 
beneath that portion of tissue which is left, 
to prevent its becoming adherent immediately 
to the deeper structures. In this event, 
rubber tissue or paraffin gauze is the prefer- 
able material. 

After a wound is completely drained, I 
doubt if irrigating solutions are of any value, 
either mechanically or because of germicidal 
qualities. I do believe that hot baths and 
hot moist dressings are an advantage, for 
they tend to promote better nutrition of the 
part by bringing to it a greater blood supply, 
thereby aiding the natural defenses of the 
body. 

It is our practice first to secure adequate 
drainage in these large, badly inflamed 
wounds, as stated above. Then during the 
first twenty-four hours, we resort to hot 
packs or hot baths. After this, the wound is 
exposed to the open air with no dressing 


whatever in contact with its surface for at 
least twenty hours out of the twenty-four. 
During two periods of two hours each, within 
the twenty-four hours, the wound is covered 
with hot moist dressings or immersed in a hot 
bath. 

It can be understood readily that these 
wounds must be protected from flies by 
necessary screens and preferably should be 
kept warm with an electric light beneath the 
screen, if that be available. 

We are now confronted with the problem of 
applying measures to close these wounds by 
secondary suture, for the purpose of shorten- 
ing convalescence. I believe that it is in this 
relationship that the Carrel-Dakin solution 
probably plays a most important rdle, for I 
think we must admit that if the solution is 
properly applied with great attention to 
detail, we can secure a granulating surface 
that is free from bacterial infection. The 
bacteria which have existed in the deeper 
lymphatic spaces are destroyed by natural 
agents or eliminated to the surface by exuding 
serum. As soon as smears and cultures show 
an aseptic surface, many of these wounds can 
be sutured and a given proportion of them will 
heal by first intention. Naturally, such a 
result is to be desired, as it materially shortens 
convalescence. If one is not contemplating 
the secondary suture of such large wounds, I 
doubt if any antiseptic solution materially 
hastens the granulating process. 

It is unfortunate that it is impossible for all 
hospitals in the War Zone to have the facilities 
and personnel with which to apply the Carrel- 
Dakin treatment safely and effectively. It 
is recognized that the method is not free from 
danger if misapplied. 

In those wounds in which secondary suture 
is not contemplated, I am sure that the open- 
air aseptic method gives more comfort to the 
patient, a more rapid process of granulation, 
and much less constitutional disturbance 
than any other method that is being em- 
ployed at the present time. 
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A NEW METHOD FOR THE PRODUCTION AND TRANSPLANTATION OF 
DOUBLE FACED AND COMBINED FLAPS 


Wit REPORT OF A CASE 


By NELSON AMOS LUDINGTON, 


T is purposed to set forth the technique 
| and principles of a new procedure in 

which the finger is employed, and by 

which the operator can procure and 
transplant from one part of the body to 
another (a) a simple skin flap, presenting an 
epithelial surface on one. side only; (b) 
‘“‘double faced” flap of skin and tissue, pre- 
senting an epithelial surface on both sides; 
(c) a ‘combined flap,’ which is in part 
“double faced”’ and in part simple, or single 
faced. 

Fortunately the necessity for the trans- 
plantation of doubled faced flaps is not of so 
frequent occurrence as for the transplantation 
of single faced or simple flaps, but when it 
does occur it is of far greater importance. 

The finger is utilized both in the production 
and transplantation of the double faced 
flap, as well as in the production and trans- 
plantation of the combined flap. In each 
of these instances the finger is incorporated 
into and becomes a part of the flap. In the 
case of transplantation of single faced, or 
simple, flap, however, the finger appears 
solely in the réle of a temporary host, being 
concerned in the transplantation alone and 
not in the production of the flap. 

As the particular technique to be followed 
in any given case is directly dependent upon 
the specific requirements of that case, and 
as the general principles governing the pro- 
duction of the flap required are dependent 
upon the successful maintenance of nutrition 
in the flap, and vary in the different charac- 
ters of flaps mentioned, it is necessary to 
distribute the description of the technique 
under several heads. 

The general procedure consists of splitting 
the dorsum of the finger and spreading its 
integument out laterally so as to form a flat 
surface. The finger is then implanted into 
a tunnel prepared in the abdominal wall in 


M.D., New HAVEN, CONNECTICUT 
such a way as to-bring the raw surface of the 
finger flap into apposition with the raw under 
surface of the raised abdominal skin, and sutur- 
ing the two together. In this manner a 
double faced flap is produced, which, by a 
later operation is transplanted to the site of 
the defect to be repaired, when by a still 
later operation, the finger is released by 
amputation. | 
The use of the finger, either as a temporary 
host to the abdominal integument or as a 
permanent part of the transplant, affords an 
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Fig. 1. Drawing showing the arteries of the back of 
the right hand (from Spalteholtz). 
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Fig. 2. 


excellent method of obtaining either a single 
faced flap, a double faced flap, or a com- 
bination of both single and double faced 
flaps, either with or without the support 
of the phalanges. The procedure to be 
adopted in any given instance must be de- 
termined by the requirements of the case in 
question. 

For the purpose of considering the prin- 
ciples involved in the autotransplantation of 
flaps, the requirements of different cases may 
be grouped into two general classes, as fol- 
lows: 

First. ‘Those cases in which the area of 
the abdominal skin flap is to be not greatly 
in excess of the area of the finger flap. 





Fig. 3. Combination cast and frame for supporting 


the arm while the finger unites to face. 


a Note angle of 
applied finger to facilitate feeding. 


Result of partial rhinoplasty operation, 


Second. Those cases in which the area 
of the abdominal skin flap is to be very con- 
siderably in excess of the area of the finger 
flap. 

CLASS I 

In this group of cases it will ordinarily 
be necessary to transplant a two faced flap, 
i.e., a flap presenting on both sides an epi- 
thelial surface, for the reason that the more 
usual and less complicated plastic procedures 
in general use afford simple and efficient 
means for the repair of the vast majority of 
cutaneous defects where only one cutaneous 
surface is required and when this surface is 
not larger in area than the finger flap ob- 
tainable by this method. 

The procedure is accomplished in three 
distinct stages, which are hereafter referred 
to as the first, second, and third stages of 
the operation, and should not be confused 
with the various ‘‘phases”’ of the circulatory 
cycle of the flap to be hereafter described. 

The first stage of the operation or the 
“implantation,” consists of the production 
of union between the finger flap and the 
abdominal integument. 

The second stage or “transplantation,” 
consists of the releasing from the abdominal 
wall of the double faced flap so procured and 
its transfer and suture to the defect to be 
repaired. 

The third stage or “amputation,” con- 
sists of the amputation of the finger and the 
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Fig. 4. a, View showing palmar skin of finger act- 
ing as lining to nose, and granulations on raw surface 
of retained tip of nose. Note body and thickness of 
flap. 

b, Shortly after operation. 


Stump of the flap su- 
final fitting of the flap into its permanent 
position. 

Rhinoplasty. One of the most obvious 
occasions for the application of flaps in cases 
belonging in the first class, is found in rhino- 
plasty. By the application of this double 
faced flap not only is the superficial defect 
remedied, but a lining is provided for the 
nasal cavity and a bony support for the 
tissues transplanted. 

The ring finger of the left hand is selected 
as being the one most easily dispensed with 
and as entailing the minimum of functional 
disturbance in the hand as a result of its loss. 
‘In women there generally need be no pre- 
liminary preparation of the finger. In men, 
however, the hair present on the dorsum of 
the finger may require permanent removal, 
either by electrolysis or X-rays, in order 
that the finger shall become eligible to occupy 
its new position. In the repair of ectopia 
vesice, for instance, the removal of these 
hairs is necessary in order to avoid phosphatic 
incrustations when the finger skin shall have 
become the anterior wall of the bladder. 

Strict attention should be paid to the care 
and preparation of the nail, removing there- 
from all foreign material and securing the 
most complete aseptic conditions possible. 

The site selected for the implantation into 
the abdominal wall, in the absence of some 
special contra-indication, should be upon the 
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tured to tip of nose. Dark areas on suture line are 


scabs. 
c, Lateral view, same as 0b. 
d, Showing redundancies, flap too thick, 
e, Same, lateral view. 


right side of the body in such a situation as 
will permit the hand and forearm to rest in 
the most comfortable position while union 
is progressing in the apposed flaps. This 
situation will usually be high up in the right 
iliac region, so as to bring the forearm across 
the abdomen at approximately a right angle 
and the lower border of the hand just above 
the umbilicus. 

The first finger incision is made in the 
midline of the dorsum of the finger from the 
base of the proximal phalanx to the root of 
the nail (Fig. 7). This incision is carried 
down to the extensor tendons overlying the 
bone. 

A second incision is made commencing at 
the proximal extremity of the first incision 
and extending forward and laterally across 
the dorsal aspect of the finger and its web 
on either side and terminating at the junction 
of the web with the skin of the palm of the 
hand (see Fig. 7). This incision also is 
carried down to the extensor tendons in the 
median portion of its extent. Both dorsal 
digital arteries and the nerves to the finger 
are deliberately divided. The division of 
the arteries is unavoidable in the division of 
the nerves, and, by dividing the nerves, the 
patient is saved that pain in the finger 
which otherwise proves to be a troublesome 
complaint during the sojourn of the finger in 
the abdominal tunnel. 
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Fig. 5. 


The loss of blood supply resulting from the 
division of the dorsal digital arteries is quite 
negligible because of their small size and the 
very limited area of finger tissue which they 


supply. 

A third incision (Fig. 7), oval in shape, is 
made around the tip of the finger remov- 
ing the nail and its matrix. Great pains 
should be taken to remove all of the root 
of the nail lest some small sliver of ungual 
tissue persist and give rise to trouble by its 
growth later on. 


Fig. 6. Photomicrograph of section of wall of cyst 
described in pathological report in description of author’s 
case, 


Three views taken fifteen months after operation. 


All the soft tissues of the finger with the 
exception of the tendons, are then to be 
reflected from either side of the bone and 
are to be spread out laterally to form the 
finger flap. The dissection should be carried 
around considerably more than one-half the 
circumference of the phalanges in order to 
permit of the greatest possible extension of 
the flap. Care should be exercised during 
this dissection to adhere so closely as possible 
to the extensor tendons so as to lift in the 
flap all the branches of the palmar digital 
arteries which, as will be plain by referring 
to Figure 1, supply not only the palmar sur- 
face of the finger but the lateral and dorsal 
tissues as well from the tip of the finger to a 
point just above the proximal interphalan- 
geal joint. By these arteries we have nutri- 
tion carried directly to those edges of the 
finger flap which are most remote from its 
pedicle of palmar skin. It was to take the 
fullest advantage of this anatomical fact 
that this type of finger flap was designed. 

As this is accomplished the flexor tendons 
come into view in the depth of the field and 
are divided as near to the tip of the finger as 
possible. The hand is then supinated and 
a short longitudinal incision made in the 
palm, exposing the flexor tendons over the 
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Fig. 7. Diagram showing the incisions made on finger. 
A, Mesial dorsal incision; BB, incisions into web; c, terminal 
racquet incision. 

Fig. 8, insert Fig. 7. 
diagrammatic, showing saw cuts at A,B, and c. 
shaded portion is to be removed. 





Lateral view of proximal phalanx, 
The 


base of the metacarpal bone. Through this 
incision, the tendons are hooked out, with- 
drawn from their sheaths in the finger and 
divided as high up as is convenient, the cut 
ends being allowed to retract into the palm. 

By this procedure two advantages are 
gained; first, all power to disturb the flap 
during the progress of union by efforts at 
flexion on the part of the patient, is elimi- 
nated; second, in the event of infection the ten- 
don sheaths, as a factor in spreading it, are 
removed as they are permitted to collapse 
and become obliterated. The palmar in- 
cision is closed at once and the proximal pha- 
lanx prepared for service as the columnella. 

Preparation of proximal phalanx to serve 
as the columnella is done with three saw 
cuts, and for this purpose a thin septum saw 
is required. 

The first saw cut is made transversely to 
the long axis of the bone as near to the base 
as is consistent with safety to the joint and its 
ligaments. It is carried through one-half 
the thickness of the shaft of the bone and is 
inclined at an angle, or beveled away from the 
base of the bone (Fig. 8, insert Fig. 7). 
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Fig. 9. Diagram showing shape and location of skin 
incisions in abdomen for implantation of finger. a, First 
incision, convex toward umbilicus; b, second incision, con- 
vex toward flank. 


The second saw cut is similarly placed as 
near to the head of the proximal phalanx 
as possible and is also carried through one- 
half of the thickness of the shaft of the 
bone and inclined at an angle or beveled 
away from the head of the bone and toward 
the first saw cut. 

The third saw cut connects these two and 
should traverse the middle of the shaft of 
the bone from side to side. When this 
third saw cut is completed, the dorsal half 
of the shaft has been cut away, and, together 
with the extensor tendons attached thereto, 
is‘removed and discarded. 

The object of this procedure is to obtain 
as thin a structure as possible around which 
to fashion the columnella. The flexion of the 
finger at the proximal interphalangeal joint 
when the flap is placed on the face, will bring 
this joint into good position to serve as the 
tip of the nose. 

The finger is now wrapped in hot towels and 
the abdominal tunnel prepared for its re- 
ception. 

Preparation of the abdominal tunnel is 
accomplished by two incisions and the 
separation of the skin between from the un- 
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Sutures placed and left 


Finger flap spread. 
long for traction. 


lig. 10. 


derlying tissues. The first, or proximal 
abdominal incision, is made at the site pre- 
viously selected, in a direction at right angles 
- to the long axis of the finger when the hand 
is laid across the abdomen in the position it 
is to occupy during the healing of the flaps. 
Its length is slightly in excess of the breadth 
of the base of the finger flap and it is made 
with a slight convexity toward the median 
line to permit of easy suture to the V-shaped 
edge of the skin of the dorsum of the hand 
(Fig. 9). ; 

By blunt dissection the skin only is raised 
from the fascia and fat, from this incision 
laterally toward the flank for such a distance 
as is ample to allow the entire finger flap 
to be introduced. The width of the dissec- 
tion is determined in like manner. 

The finger is then introduced beneath the 
abdominal skin and the location of the second 
or distal abdominal incision determined by 
selecting a point 2 centimeters beyond the 
tip of the terminal phalanx, Allowance of 
2 centimeters is made for the pad at the tip 
of the finger and for the splitting and freshen- 
ing of this edge of the flap in the second stage 
of the operation. 

At this point the second abdominal in- 
cision is made in its general direction, parallel 
to the first. Its length is determined by the 
breadth of the distal extremity of the finger 
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Fig. 11. Silkworm-gut traction sutures placed. 
flap and its convexity is toward the flank, or 
away from the tip of the finger, so as to corre- 
spond with the shape of the distal end of the 
finger flap (Fig. 9). 

The lateral extent of the tunnel so formed 
should be slightly in excess of the lateral 
extent of the finger flap, as in this manner 
there is provided opportunity to carry the 
retaining sutures slightly to one side, thus 
insuring moderate lateral traction on the 
finger flap. This excess tunnelling also brings 
about a considerable increase in the blood 
supply of the areas of skin through which 
the incisions to release the flap are to be 
made when union in the apposed flaps is 
complete. 

That portion of the flap which is to lie 
proximal to the proximal interphalangeal 
joint should be dissected up with especial 
care. In the mesial two-thirds where it is 
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Fig. 12. Finger flap introduced into abdominal tunnel, 
all sutures tied. Second and little fingers which overlie 
flap are omitted for sake of simplicity. Areas a and b 
indicate location of nares. Dotted lines in areas show 
incisions in finger flap to be made when nares are fashioned. 
Phalanges outlined to show relation of nares. 


to overlie the thinned phalanx, and where the 
nares are to be formed, its thickness should 
be reduced to the lowest limit compatible 
with safety. 

When the proximal phalanx is flexed to its 
proper position as the support of the columnella 
the folding of the soft tissues laterally, will 
provide an ample redundancy of tissue from 
which the ala may be fashioned. Careful 
attention to hemostasis at this point in the 
procedure is important, as the formation of 
hematoma would seriously affect the con- 
tour of the flap, and to await its resorption 
would materially delay the progress of the 
case. 

Six or eight sutures of silkworm-gut are 
used to secure the finger flap in position in 
the abdominal tunnel, and thesé are passed 
prior to the introduction of the finger into 
the tunnel. One is placed in each corner 
of the finger flap, and one or two in each 
lateral margin. They are entered on the 
raw surface of the flap close to the edge so as 
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Fig. 13. A,Sutureline of abdominal skin to dorsum of 
hand and palmar flap; B, dash line shows size and shape of 
abdominal skin undermined; c, dotted line indicates edge 
of spread finger flap; D, suture holding finger flap in place 
in the tunnel; E, same as B; F, first incision made to force 
nutrition into apron through amalgamated flap; G, 4H, 
and Jj, other incisions in sequence; P, P, P, pedicles to 
prevent retraction. 


to transfix the flap, emerging on the cutaneous 
surface; they are then re-entered on the cuta- 
neous surface transfixing the flap, and emerge 
on the raw surface at a point close to the 
original point of entry (Fig. 10). A_ line 
connecting these two points should be parallel 
to the lateral edge of the flap. The ends are 
left long, clamped, and the needle removed. 
When all of these sutures have been placed, 
their ends are again threaded into the needle 
and the abdominal skin transfixed from within 
outward, and the ends again secured with 
clamps. When all the sutures have been 
passed through the abdominal skin at points 
which correspond with the points which each 
suture respectively occupies in the finger 
flap, traction on all these sutures at once 
draws the finger flap to its proper position 
in the abdominal tunnel. 
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The sutures are then tied, using just 
sufficient force in the tying to secure coapta- 
tion of the flaps, not compression. 

The amount of tissue in the suture when 
passed through the abdominal skin should 
correspond with the amount of tissue in- 
cluded by the same suture in its bite in the 
finger flap. 

The proximal and distal edges of the ab- 
dominal flap are sutured to the corresponding 
edges of the finger flap, and in the case of the 
proximal suture line, this will include the 
free cut edge of the skin on the dorsum of the 
hand as well. 

For these sutures either silkworm-gut or 
horsehair are to be used. 

When union between the coapted flaps 
is complete and the oedema has entirely dis- 
appeared, the nares are formed in the thin 
proximal segment of the coapted flaps by an 
elliptical incision on either side of the proximal 
phalanx as indicated by the dashed lines in 
Fig. 12. 

The midpoint of the long axis of this ellipse 
should be opposite the midpoint of that por- 
tion of the shaft of the phalanx from which 
the dorsal half has been removed. The 
mesial, or inner, margin of the ellipse, should 
be within half a centimeter of the lateral 
border of the bone. The outer margin of the 
ellipse should be distant from the inner 
margin one-fourth of the distance from the 
lateral border of the bone to the lateral 
margin of the finger flap. 

The anterior end of the ellipse should be 
opposite the distal end of the thinned portion 
of the bone, and the posterior extent of the 
ellipse will be determined by the edge of the 
flap (Fig. 12). 

This elliptical incision is in the abdominal 
skin flap only. A simple straight incision is 
made in the finger flap from one end of the 
ellipse to the other, in its long axis. The 
finger skin is then drawn up through and 
sutured to the margins of the ellipse (Fig. 12). 
A firm rubber tube is then inserted into each 
opening to aid in molding the aperture and 
to serve as a drain for the nasal cavity when the 
flap shall have been sutured into its permanent 
position on the face. 

A piece of perforated rubber dam is drawn 


through the tunnel and a piece of gauze laid 
between this and the skin of the finger. 
The surrounding abdominal skin is liberally 
powdered to absorb moisture. The forearm 
is secured in position which adhesive plaster 
and a binder applied. 

The little and middle fingers are allowed to 
rest on the flap alongside the ring finger and 
are reinforced with light pressure pads to 
aid in molding the abdominal skin around the 
phalanges of the ring finger. 

Thus it is seen that the entire nose has been 
constructed in a flat plane on the abdominal 
wall and when the second stage of the opera- 
tion is accomplished the nares are brought 
into their required position by flexing the 
proximal interphalangeal joint. 

Modifications of technique for other con- 
ditions. The above-described technique may 
be considered as the typical procedure for 
cases belonging in the first class, i.e., where 
the area of the abdominal skin flap is to be not 
greatly in excess of the area of the finger flap. 
There are other conditions, however, to 
which the method is equally adaptable, such 
as partial rhinoplasty, cheiloplasty, and 
extrophy of the bladder, but in these con- 
ditions certain modifications will be neces- 
sary. In order to make clear these modifica- 
tions in this class of cases as well as the 
changes in the technique for cases belonging 
in Class 2, it is necessary to follow the various 
circulatory changes, or more properly phases, 
through which the flaps pass in the three 
steps of the complete operation. It is upon 
a consideration of these phases that all 
modifications of technique are based. 

In this first class of cases it will generally be 
necessary, for the reasons previously stated, 
to transplant a double faced flap, and the 
finger is amputated in the third step of the 
operation. 

The transplant under these circumstances 
passes through five circulatory phases, as 
follows: 

1. When the dorsal digital arteries are 
divided as. above detailed, the finger flap, 
newly approximated to the deep surface 
of the overlying abdominal integument, must 
depend for its nutrition primarily upon such 
circulation as is available through the un- 
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divided pedicle of palmar tissue at the junction 
of the finger with the palm; secondarily, upon 
such nutrient fluids as are exuded from the 
abdominal flap. Heat and moisture are, 
however, supplied abundantly by the ab- 
dominal flap, which, having two pedicles, is 
constantly very close to its normal circula- 
tory efficiency. 

It is during this phase that the circulation 
of the finger flap is most seriously jeopard- 
ized, which is fortunate for two reasons. 
First because if failure, either from sloughing 
or sepsis, threatens or occurs, the patient 
and the operator have much less at stake 
than would be the case at a later and more 
advanced stage. Second, because at this 
time there is available the natural heat and 
moisture of the abdominal flap. 

2. As union takes place between the ap- 
posed surfaces of the finger flap and the 
abdominal flap, the finger flap adds to its 
sources of nutrition and begins to receive 
blood supply. directly from the abdominal 
flap, which, in turn, having united with the 
dorsal surfaces of the hand has now three 
pedicles instead of two. That this has taken 
place may be recognized clinically by the 
disappearance of the oedema in both flaps, 
which may be expected to be complete before 
the tenth day. The amalgamated flap now 
has the following sources of blood supply: 
(a) undivided palmar skin directly continuous 
with finger flap; (b) the newly formed vas- 
cular loops connecting the apposed surfaces 
of the digital and abdominal skin; (c and d) 
the two lateral pedicles of the abdominal 
flap, directly continuous with the abdominal 
skin; and (e) the newly formed union be- 
tween the proximal margin of the abdominal 
skin flap and the integument of dorsum of the 
hand. 

3. This amalgamated flap, now amply 
nourished, is ready for transplantation after 
division of the lateral pedicles dnly, leaving 
for its nutrition the newly formed vascular 
loops connecting the apposed surfaces of the 
finger and abdominal skin flaps, the un- 
divided palmar skin and the newly formed 
union between the proximal margin of the 
abdominal skin and the integument of the 
dorsum of the hand. 


This stage of circulatory development con- 
tinues until the transplant is sutured into 
its freshly prepared site, when the nutrition 
of its edges is assisted by the natural heat 
and moisture of the tissues to which they are 
approximated. 

4. When the union of these edges has 
taken place the fourth phase is established 
in which the transplant has once again both 
the hand and the tissues to which it has been 
sutured, from which to draw its blood supply. 

5. The fifth phase is established by the 
amputation of the finger, leaving the amalga- 
mated flap, now a transplant, wholly de- 
pendent for its nutrition upon its marginal 
supply. In the case reported the supply at 
this phase was found to be-so profuse as to 
necessitate the clamping of a small spurting 
point in the transplant when the finger was 
amputated. 

The usual allowance of one-third for 
shrinkage or retraction in the first class of 
cases, where the transplant is to be a double 
faced flap only, will be found far in excess of 
the requirements. There is practically no 
shrinkage and the usual allowance therefor 
will simply involve the necessity of removing 
redundance later on. A _ transplant that 
comfortably fills the defect full, without 
tension, when transplantated, will be ample. 

This absence of shrinkage operates to 
advantage in two ways: it renders possible a 
better cosmetic result by reason of the 
greater accuracy obtainable in fitting the 
transplant and suturing it into its place; and 
it is greatly to the advantage of the blood 
supply in that it maintains the integrity of 
the small arterioles, venules, capillaries and 
lymph spaces instead of subjecting them to 
torsion, compression, and occlusion, with the 
resultant stasis that inevitably follows higher 
degrees of contraction in which there is a 
material re-arrangement of the relations of 
tissue planes and bundles and disturbance of 
the intercellular spaces. 

Lest the operator should be betrayed into 
fashioning too small a transplant in view of 
the foregoing, it would be well perhaps to 
lay the emphasis of repetition on the state- 
ment that ‘‘the transplant must fill the defect 
full.” This will suffice. 
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This applies to an amalgamated flap only, 
and in the modification to be hereafter 
described in which a simple flap is added to 
the amalgamated flap in the form of an 
appendage or apron, the added portion is to 
be treated by the accepted rules governing 
allowance for contraction. 

As to the ultimate fate of the phalanges, 
the laws governing the transplantation of 
bone are too well known to need restating 
here. The terminal phalanx must be fresh- 
ened and contacted with living bone if union 
is desired, otherwise not. The phalanges 
will remain permanently and will not be 
resorbed. These bones are not transplants, 
strictiori sensu, as they are lying in their 
natural beds and receiving blood supply 
through their nutrient arteries precisely as 
though the finger never had been disturbed. 
Should the level of the amputation of the 
proximal phalanx be such as to involve the 
nutrient artery, it would be well to contact 
the free end of this phalanx with the living 
bone of the hard palate if possible. 

This technique is susceptible to various 
modifications to meet the requirements of 
different conditions which may be individual 
to the casein hand. The method is therefore 
available in procedures other than rhino- 
plasty. A partial rhinoplasty may be re- 
quired, it being possible to preserve the tip 
of the nose together with the columnella and 
nares. In such a case the method was em- 
ployed with the result reported herein 


(Fig. 2). 
CASE REPORT 

Mary G., Irish-American, widow, 34 years old. 
Car cleaner. Family history negative. First in- 
jured nose by falling down stairs when two years 
old. Two years previous to her consultation with 
me, patient again injured nose by running against 
a clothesline in the dark. Some bleeding. About 
six months later there appeared a small midline 
swelling “high up on the top” of the nose. This 
gradually increased until four weeks preceding her 
consultation with me, since which time it has in- 
creased more rapidly. 

Occasionally sharp lancinating pain was present 
in the tumor for a few seconds. More frequent 
recently. Aside from this the growth had been 
painless. No blocking of the nares, no snuffles 
and no discharge. 

Epistaxis infrequent and never very severe. 
Last bleeding four months preceding consultation. 


Following epistaxis there would be a marked diminu- 
tion in the prominence of the mass. No impairment 
of the general health or loss of weight. No specific 
history. No abortions and no miscarriages. Had 
four children, the youngest four months old and 
healthy. Husband died eleven months previous to 
consultation, of pulmonary tuberculosis. 

Physical examination. General examination nega- 
tive, except that the urine was of slightly lower 
— gravity than normal. No Wassermann was 

one. 

The tumor was the size of an egg, smooth and 
soft. The skin over the mass was slightly movable 
on the deep structures. It was red in color, and 
the change to normal skin was by demarcation, line 
of which was coincident with edges of the bony 
structures which were plainly palpable under the 
skin and surrounding the upper half of the mass. 

The nasal bones were separated and pushed 
forward and outward, as were the nasal processes of 
the superior maxille. The tip of the nose was 
apparently in its normal position as were the ale. 

Inside the nose the mass presented more prom- 
inently on the right than on the left side, was smooth 
and covered with injected mucous membrane which 
in places seemed to be slightly infiltrated, especially 
over the right nasal process of the superior maxilla. 
The mass was not tender to the touch. It com- 
pletely filled both nasal cavities down to the level 
of the inferior turbinates. Its extent in the septum 
could not be observed. 

Externally, the mass, which was soft and fluctu- 
ated slightly, extended from the root of the nose to 
within one centimeter of the tip, being more prom- 
inent above. The surrounding bones were easily 
palpable and the whole picture gave one the im- 
pression of an egg, from which one-half the shell 
had been removed, underlying the skin. The mass 
was considered to be malignant, and it was planned 
to remove it as such and supply the defect by the 
transplantation of a double-faced flap. 

Operation. The patient was admitted to Dr. 
Skinner’s Sanatorium on January 5, 1913. The 
first stage of the operation was carried out in 
accordance with the description previously given, 
but with the following modifications: First, the 
nail was retained in the first stage and sacrificed 
at the second stage, or transplantation procedure. 
Second, the thinning of the proximal phalanx for 
the formation of the columnella and nares was 
omitted as it was planned to save the tip of the nose. 
In all other respects the procedure was as outlined 
in the early part of this article. A comparison of 
Figures 11 and 12 will make clear the modifications 
referred to. 

The postoperative course of the case was un- 
eventful. There was a moderate amount of serous 
discharge from the denuded area on the abdominal 
wall, which was responsible for very slight mascera- 
tion of the palmar skin and the skin of the finger 
flap. Dry boric acid powder, plentifully applied 
daily, kept the field of activity clean. 
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Nineteen days after the first stage was done, the 
second stage was undertaken. ‘The posterior nares 
were plugged and ether administered by intra- 
tracheal insufflation. A wide incision was made 
around the tumor, beginning on the right check at 
the upper extremity of the right nasolabial furrow 
lateral to the mass, and extending upward to and 
crossing the bridge of the nose, then downward and 
terminating at a corresponding point on the left 
cheek. This incision was carried down to the bone, 
care being exercised to avoid the lachrymal sac 
on each side, a mesial frontal incision was added 
to gain room, the bleeding points tied and the gla- 
bella chiseled through above the nasal articulation. 
The nasal processes of the maxillary bone were 
divided in like manner, removing an amount of bone 
sufficient to keep wide of the growth. 

The entire mass was then pried forward and the 
septum divided with a Gigli saw introduced from 
above. The lower ends of the incisions on the 
cheeks were then connected by a transverse in- 
cision crossing the nose just above the tip, and the 
Gigli brought forward through this incision, thus 
completing the separation of the septum and freeing 
the mass, which was removed. The packing in the 
posterior nares afforded efficient hemostasis and no 
particular difficulty with haemorrhage was ex- 
perienced. With a strong pair of curved scissors, 
the remaining portion of the septum was removed 
as far back as was necessary in order to get well 
into healthy tissue and both nasal cavities were 
packed to control oozing while the amalgamated flap 
was released from the abdomen and prepared 
for suture to the face. 

The nail was removed, special care being ex- 
ercised to see that no fragment of ungual tissue 
remained. The flap was shaped by cutting its 
edges with scissors to fit the defect and its edges 
were then split with the scalpel to permit of suturing 
the finger skin to the mucous membrane of the 
nasal cavity and the abdominal skin to the skin of 
the cheeks. The tip of the terminal phalanx was 
freshened and forced well into the frontal notch, 
and an attempt made to retain it in position with 
chromic gut. This attempt failed. Chromic gut 
was used in the nasal cavity and silkworm-gut on 
the cutaneous surface. 

The plugs were removed from the posterior nares 
and a pair of Asch’s perforated nasal splints inserted 
into the anterior nares. Dry dressing. 

The position of the hand was secured by a 
plaster cast including the body above the waist, 
the arm, the forearm to the wrist, the head and the 
neck. ‘Three days later this cast was removed and 
the apparatus shown in the accompanying illustra- 
tion substituted in its stead. This proved much 
more efficient and comfortable to the patient 
(Fig. 3). 

This apparatus was constructed of ordinary half- 
inch band iron and quarter-inch wire mesh, fas- 
tened together with roofing tinsand rivets. It was 
intended to act as a cage within which the head was 


confined within the limits of motion compatible 
with safety to the transplant on the one hand, and 
comfort to the patient on the other. It was secured 
in position by a light plaster cast around the body 
and shoulder, and the head and forearm were 
secured by bandaging. 

Postoperative course. In spite of careful attention 
to cleanliness in the buccal and nasal cavities there 
developed a bronchitis with temperature ranging 
up to 102° F. and the character of the sputum on 
microscopic examination, together with the physica] 
signs made it seem certain that it was putrid in 
character. 

The hand was therefore released by amputating 
the finger through the middle of its proximal phalanx 
on the eighteenth day under local anesthesia and 
no further surgical procedures attempted at this 
time. Figure 4 a shows the flap at this stage. 
The flap was later shortened by cutting away and 
discarding the remainder of the proximal phalanx, 
and the tissues of the amalgamated flap were 
trimmed and fitted into position. 

As the procedure was a disarticulation rather than 
an amputation, it was not necessary to contact 
with living bone and the bone end was simply buried 
in contact with a remnant of the cartilage of the 
septum and secured in place by suture (Fig. 4. 
b, c,d and e). The old suture line at the root of 
the nose was reopened and the tip, which failed of 
contact in the second stage, refreshened and suc- 
cessfully secured in the frontal notch by suture. 
There remained at this time redundancies as is 
apparent in Figure 4, b, c, d and e which were re- 
moved four months later with the final result 
shown in Figure 5. There was primary union 
throughout both the lining and the cutaneous 
surfaces. 

The wound on the abdominal wall was closed by 
curetting away the granulations and converting the 
quadrangular defect into a straight line which was 
sutured with silkworm-gut. 

The patient retains the olfactory sense and has no 
discharge or discomfort of any kind. The trans- 
plant has, at the time of this writing (fifteen months 
later), withstood continued zero weather without 
frosting and has assumed nearly the normal color 
of the rest of the face. 

Pathological Report. Prof. C. J. Bartlett. The 
specimen received consists of a considerable portion 
of a nose, not including the lower end, covered 
over on three sides with skin, the other surface 
having been dissected from deeper tissues. The 
largest measurements are 40 mm. long, 35 mm. 
transversely, and 30 mm. thick. ‘The central part 
of the skin surface is convex, not ulcerated. On 
cutting through the specimen after fixation it is 
found to contain a cavity, occupying the larger 
part of its interior. This cavity is somewhat irreg- 
ular, larger toward the lower end of the nose than 
above. Its greatest diameters are 27 mm. long, 
18 mm. transversely and anteroposteriorly. The 
cavity is filled with a soft, jelly-like, grayish mate- 
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rial, readily removed. The wall where covered 
externally by skin is about 5 mm. thick but varies 
somewhat in different parts. On the left side of 
the nose and for’a short distance to the right of the 
median line anteriorly the wall is made up of soft 
tissue only, except for a very thin plate of bone on 
the posterior part of the left side, apparently a 
small portion of the nasal process of the left superior 
maxilla. A considerable portion of the right wall 
of the cavity consists of a plate of bone which from 
its location is apparently the nasal process of the 
right superior maxilla, but is considerably larger 
than normal. Only a small piece of each nasal 
bone is present. The cavity, though occupying the 
middle of the anterior part of the nose, is not divided 
by any septum. At its posterior part a bony ridge 
is present, apparently representing the vomer. On 
the right of this there is an oval opening in the wall 
of the cavity, 5x8 mm. in diameter, by which 
it apparently communicated with the right nasal 
cavity. No such opening exists on the left side. 

Microscopically the wall of this cavity has a very 
simple structure. It is lined with epithelial cells, 
in most places only one or two layers deep. In 
part these are short, columnar in shape, elsewhere 
more flattened. Some of these cells are distinctly 
ciliated. Outside these cells is a fairly compact 
connective tissue. In the portions of the wall where 
no bone is present this connective tissue, which is 
quite vascular, makes up the wall between the 
epithelial lining and the skin. In places it shows 
considerable perivascular, small round-celled in- 
filtration. The gelatinous contents of the cyst 
consisted microscopically of granular material 
containing an occasional leucocyte. 

The gross and microscopic appearances combined 
show the cavity to be a benign cyst-like structure 
and lined with ciliated epithelium. From the large 
size of the nasal process of the right superior max- 
illa and the small size of the corresponding process 
on the left side it is quite possible that some con- 
genital abnormal condition may have been the 
primary cause of the cyst. 


Too much stress cannot be laid upon the 
necessity for the most painstaking care of, 
and attention to, the cleansing of the buccal 
and nasal cavities prior to, during, and sub- 
sequent to, the second stage of whatever 
procedure is carried out in either a rhino- 
plasty or a cheiloplasty, as a safeguard 
against pulmonary complications. 

Correction of defects and modeling pro- 
cedures are to be determined by the judgment 
of the operator as they are individual to the 
case in hand. 

Cheiloplasty. In cheiloplasty the only 
modification necessary in the first stage is 
with reference to the treatment of the digital 


arteries. They are to be carefully preserved 
in this operation for two reasons; that it will 
be necessary to permit of a complete suture 
of the entire perimeter of the defect in the 
mucous membrane of the mouth to the finger 
and palmar skin in order to seal off the wound 
from infection from the buccal cavity. It is 
therefore necessary in the second stage of the 
operation to divide the pedicle of palmar skin, 
or the skin of the palm, which it will be re- 
called is directly continuous with the finger 
flap and an important source of blood supply. 
Having been divided, this palmar portion of 
the pedicle is dissected up free from the 
proximal phalanx for such a distance as is 
requisite in order to permit of its approxima- 
tion to the buccal mucous membrane. 

This reduces the sources of nutrition of the 
amalgamated flap to one, if the digital ar- 
teries are divided as recommended for rhino- 
plasty, ie., the newly formed vascular com- 
munications through the line of union of the 
abdominal skin of the dorsum of the hand. 
Reduced to so limited a nutritional supply 
as this, and confronting the unavoidable 
septic conditions prevailing in the mouth, 
union would be at best uncertain. With 
both digital arteries preserved, however, this 
condition does not obtain and union may 
be confidently expected. 

The transplant is trimmed accurately to 
fit and fill the defect in the cheek. Its edges 
are then split all around to a depth of about 
one centimeter to facilitate the eversion of 
the suture line. 

Two suture lines are here employed, one the 
internal approximating the palmar skin edge 
to the edge of mucosa of the buccal cavity, 
and the other, the external approximating 
the free edge of the abdominal skin to the skin 
of the face. The internal suture line is 
completed first, as this is the more difficult. 
A horsehair suture is recommended. 

When the external suture is placed uniting 
the dorsal cutaneous surface of the transplant 
to the integument of the face, it will be found 
necessary to leave unsutured a small segment 
adjacent to the phalanx on either side, for 
the reason that the pedicle of the transplant 
rests on the margin of, rather than in, the 
defect. 
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In the third stage, when the finger is 
amputated, the elevated pedicle is depressed 
to the general level of the cheek and the final 
suture of the cutaneous surface completed. 
At the discretion of the operator the phalan- 
ges subsequently may be dissected out of the 
transplant, without anesthesia, and without 
jeopardizing the transplant. 

It may be inquired, at this point, why the 
finger is not restored, as is to be presently 
described in connection with the transplanta- 
tion of large single faced flaps. Restoration 
is not practical for the reason that this would 
result in a clumsy, stiff digit, devoid of sensa- 
tion and even though the tendons were pre- 
served, practically useless. The writer’s ex- 
perience with wrapping the entire circum- 
ference of the finger with skin flap has con- 
vinced him of the futility of the procedure. 

Exstrophy of the bladder. Considering the 
abundant blood supply obtaining in this 
form of flap, it is well worth while to consider 
the applicability of this method to this most 
distressing congenital condition, upon which 
so much effort and ingenuity have been ex- 
pended with what seems to have been scarcely 
its full meed of reward. Here we have present 
every obstacle to union of tissue taken from 
the neighborhood. Strict asepsis is un- 
attainable and the results to date have led 
to the abandonment of all attempts to restore 
the defective bladder, and the present ten- 
dency is toward its elimination and the sub- 
stitution of either the bowel or the vagina in 
its stead. 

The main objects to be attained in an 
attempt at the restoration of normal con- 
ditions are, first, closure of the defect in 
the anterior abdominal wall and protection 
of the exposed, fungating, and often eroded 
vesical mucosa; second, provision for a con- 
tainer for the urine; third, provision for 
sphincteric control; and fourth, prevention of 
the formation of concretions as a sequel. 

The transfer of an amalgamated flap pro- 
vides for the attainment of the first, second, 
the and fourth of these objects. 

As regards the third, it is conceivable that, 
in selected cases, a substitute for the sphincter 
might be supplied by the placing of a pressure 
pad over the lower margin of the flap. 


The technique for closure of the defect of 
the abdominal wall would be modelled after 
that already set forth for chéiloplasty, pre- 
serving both digital arteries and including 
the palmar skin in the suture of the inner 
surface of the flap to the mucous membrane 
of the bladder. The margin of the defect 
would be incised, and the mucous membrane 
and, if possible, the entire wall of the bladder 
raised for suture to the deep surface of the 
flap, while the tissues of the abdominal wall 
would be sutured to the margin of the trans- 
plant and the abdominal skin to the edge of 
its dorsal cutaneous surface. 

The opportunity of demonstrating clin- 
ically the practicability of this procedure has 
not yet been presented to the writer. 


CLASS II 

Class 2 includes those cases in which the 
area of the abdominal skin flap is to be very 
considerably in excess of the area of the finger 
flap. In this class of cases it is necessary to 
secure an abdominal skin flap, exceeding the 
dimensions of the finger flap either in length 
or in breadth, or in both, and it may be 
requisite that the excess shall be either a 
combined flap presenting two epithelial sur- 
faces or a simple flap presenting one cutane- 
ous and one raw surface. 

In this latter event, the finger would serve 
only as temporary host or carrier upon which 
the desired flap was transferred from its 
original to its desired location, and, this 
service having been rendered, the finger would 
no longer be desirable as a part of the flap, 
and should be susceptible of restoration to its 
usual functions. 

To meet these various requirements, cer- 
tain modifications based upon a consideration 
of the available blood supply, are necessary. 
In this class, cases may be divided as follows: 

Division A. Cases requiring an extension 
of flap in the long axis of the finger: (a) 
the extension is to be a single faced flap; 
(b) the extension is to be a double faced flap. 

Division B. Cases requiring an extension 
of flap in the transverse dimension of the 
finger: (a) where the extension is to be a single 
faced flap; (b) where the extension is to be 
a double faced flap. 
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Division C. Cases 
single faced flap only. 

Division A. Cases requiring extension of 
the flap in the long axis of the finger: (a) flap 
to be single faced only. 

Such requirements would be presented by 
a case in which a previous rhinoplasty by 
frontal flap had met with disaster and in 
which it was desirable to restore both the 
nose and the area on the forehead from which 
the frontal flap had been previously removed. 
Here it is essential that the greatest possible 
amount of blood supply shall be available 
for that area of the abdominal flap extending 
beyond the tip of the finger, and designed to 
fill the frontal defect. 

Make the usual finger incisions as indicated 
in Fig. 7, carefully preserving the digital 
arteries, and remove both nail and matrix. 
Make the proximal abdominal incision, but 
do not make the distal abdominal incision. 
Undermine as previously described for the 
reception of the finger. Undermine also 
an area corresponding in size and shape to the 
size and shape of the extra flap or apron de- 
sired to fill the frontal defect. 

Suture the finger in place beneath the 
abdominal integument and pack the space 
beneath the undermined extra flap or apron 
with gauze surrounded by perforated rubber 
tissue. 

It is necessary that the base of the ‘‘apron”’ 
resting upon the tip of the finger, should be 
the full width of the finger flap at this point, 
as it is through this base that the apron must 
receive its nutrition from the time it is 
lifted off the abdomen until it shall have 
united in its permanent position, and its 
marginal supply from surrounding tissues 
shall have become established. 

In order that the nutrition supplied to the 
apron by the digital arteries shall be as 
abundant as possible, the final separation of 
the previously undermined apron from the 
adjacent abdominal skin should be accom- 
plished in three successive steps, instead of 
at a single step, by incising first the greater 
portion of one of the lateral boundaries of the 
apron, thereby separating it from the nutri- 
tion afforded by the immediately contiguous 
abdominal skin; and a few days later repeating 


requiring extensive 


the procedure on the opposite lateral boun- 
dary. Again, after a similar interval, an 
incision should be made along the distal 
extremity of the “apron” so that when the 
time comes to free the finger flap the apron 
will have already become very largely de- 
pendent upon digital arterial supply for its 
nutrition, but not entirely so, as it is wise to 
leave undivided three or four small bridges of 
abdominal skin at equidistant points on the 
perimeter of the apron, in order to prevent 
retraction (Fig. 13). 

By this procedure the apron, which at first 
receives its blood supply from the surrounding 
abdominal skin on all sides, is gradually 
forced to call for its blood supply from its 
base; ie., from the combined flap and the 
digital arteries, greatly to the benefit of the 
entire transplant, as this results in all the 
small vascular channels undergoing com- 
pensatory hypertrophy. 

When the transplant is freed from the 
abdomen and sutured to its new position, 
such portion of the pedicle as shall of necessity 
be left unsutured at the root of the nose, 
should be kept continually moistened to 
prevent desiccation. 

When this type of flap has been fitted and 
placed, a sufficient time should be allowed 
for the marginal anastomoses to become 
thoroughly established before withdrawing 
the digital supply by amputating the finger. 

(b) Cases requiring extension of the flap 
in the long axis of the finger, the extension to 
be double faced flap. Finger incisions and 


proximal abdominal incisions are made as_ 


for cases in Group a. The undermined area 
in this instance is /wice the length of the 
desired apron of double faced flap. The 
distal half of the undermined area of ab- 
dominal skin lying beyond the distal ex- 
tremity of the finger flap when the finger flap 
is placed in the abdominal tunnel, is freed 
from the adjacent abdominal skin by incising 
its borders. It is folded into the distal end 
of the tunnel, and immediately secured in 
place by silkworm-gut sutures, passed per- 
pendicularly through both thicknesses of 
abdominal skin. The exposed defect left on 
the abdominal wall is brought together as 
much as possible and left to granulate. 





, 
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Division B. (a) Cases requiring an ex- 
tension of flap in the transverse dimension of 
the finger, the extension to be singled faced flap. 
The technique is the same as described for 
the production of an apron or extension in 
the longitudinal axis of the finger, and the 
same principles underlie and govern the 
forcing of nutrition in the extension, except 
that the extension or wing is fashioned with 
its pedicle resting on the lateral margins of 
the amalgamated flap instead of on the distal 
extremity. In place of the extension being 
fashioned all in one piece, as when added in 
the longitudinal axis of the finger, the desired 
amount of increased area is equally distributed 
on either side in two parts, or wings, one- 
half thereof being added to each side of the 
amalgamated flap. 

(b) Where the extension is to be double 
faced flap. Here the abdominal skin can- 
not be cut free and folded in to yield an 
extension of double faced flap, without de- 
stroying its pedicles and to accomplish this 
lateral extension the finger next but one is 
utilized to supply extension on one side. 
Extension bilaterally of a double faced flap is 
not practicable. 

Division C. Cases requiring extensive 
single faced flaps only. In this class of 
cases the finger is to be but the temporary 
host to the transplant and should be sus- 
ceptible of restoration to its usual functions 
when the transplantation is completed. 

Such a case would be fairly represented 
in the requirements for relief of the cicatricial 
contraction following extensive burns of the 
throat or neck, where the chin is drawn well 
down to the sternum and other methods 
seem to promise only partial relief. 

Should the amount of lateral extension 
required be extraordinary, two fingers may 
be utilized to provide nutrition, selecting in 
this event those two fingers which most 
satisfactorily meet the requirements, but 
avoiding the index finger if possible. The 
modifications of technique necessary to ac- 
complish this result are as follows: 

The incisions described for the first stage 
of a rhinoplasty are made as for that pro- 
cedure. The tissue flaps are reflected as 
for that procedure but not to so great an 


extent. Here it is necessary to secure re- 
flection enough to afford a base from which 
the superimposed abdominal skin may derive 
its nutrition, but it is not necessary. to secure 
any particular amount of spread of the 
finger flap. The soft tissues are, therefore, 
reflected from the dorsum of the finger and 
from the lateral aspects of the phalanges 
to a slight extent. Less than half of the 
greatest obtainable spread of flap is re- 
quired. 

The abdominal skin bridging from’ one 
amalgamated flap to the other is completely 
freed from the underlying tissue, and the 
adjacent edges of the underlying finger flaps 
secured thereto with the least number of 
sutures possible. These sutures should be 
of horsehair (as this does not cause necrosis 
of the skin) carried on a fine needle (to 
minimize trauma) and should include in the 
tie not more than half a centimeter of skin 
surface, to avoid occlusion of vascular chan- 
nels. They should be tied just tightly 
enough to secure coaptation, not compression, 
of the flaps, as we have to anticipate a 
moderate oedema, and this double suture line 
covers at the midportion a very considerable 
area of skin which has been separated from 
its normal blood supply from below. 

The separation of this elongated flap may 
be accomplished in easy stages under local 
anesthesia, as previously described for the 
forcing of blood supply to the ‘‘apron” in 
cases of longitudinal extension. 

The flap having been freed and its trans- 
plantation accomplished, it is found that 
there are to be two granulating surfaces, one 
under either finger, in the new location. 
These should be lightly packed and treated 
the same as their predecessors on the abdom- 
inal wall. A light pad placed on the bridge 
of flap between will suffice to secure union of 
flap to the bed between these two pockets. 

It is desirable to preserve the nail in this 
procedure, and the finger incisions should be 
modeled after those shown in Fig. 7. 

The digital arteries are not seen or divided, 
the tendons remain untouched, and the re- 
sulting scars are brought along the dorso- 
lateral aspects of the finger as described in 
the following section. 








28 SURGERY, GYNECOLOGY AND OBSTETRICS 


The liberation and restoration of the finger. 
Liberation of the finger from the transplanted 
flap is done under local anesthesia. Incise 
flap by two incisions, one over each lateral 
margin of the dorsal aspect of the phalanges 
from the tip of the terminal phalanx to the 
line of union with the skin of the dorsum of 
the hand, thus leaving on the dorsum of the 
finger a strip of abdominal skin. - Carry in- 
cisions down to extensor tendons only. Very 
carefully follow plane of union of the two 
flaps to and including the edge of the finger 
flap and the line of proliferation, which 
should present on inspection the dermatiza- 
tion or epithelial outgrowth from the edge 
of the finger flap. 

Free one side of the flap first throughout its 
entire length, then free the other side, and 
last release the tip. When taken in this 
order the dissection is facilitated as the tis- 
sues are held firmly and in a constant position. 

Curette thoroughly the exposed bed of 
granulations upon which the finger skin has 
been resting and carefully check all oozing. 
Close the incision in the flap and apply light 
compression dressing. 

If more than one finger be in the trans- 
plant, one only should be liberated at a time 
and healing completed before the other is 
liberated. 


For the restoration of finger, freshen the 
edges of the outspread finger skin and replace 
in normal position, securing the same by 
sterile bandage or adhesive plaster. Sutures 
are unnecessary except at the tip. The 
thoroughness and care with which the dis- 
section has been carried out in liberating 
the finger will be a prominent factor in de- 
termining the bulk and mobility of the re- 
stored digit. The finger should be im- 
mobilized during the entire period of healing 
and for at least three weeks after union is 
complete. This rest is of material assistance 
in securing mobility later on as it prevents 
that traumatizing of the tender new tissue 
which is invariably the result of mobility in 
healing tissues. 

In closing I wish gratefully to acknowledge 
my indebtedness to Dr. Leonard W. Bacon 
of this city, who not only counseled and 
assisted me in the operative procedures car- 
ried out upon the patient whose case is re- 
ported in this article, but who also, by gen- 
erous contribution of the fruits of his extensive 
surgical experience and wide acquaintance 
with surgical literature, aided me in large 
measure in the development of the technique 
described herein, and to Dr. Arthur F. Ruick- 
oldt, who administered the anesthetic to the 
patient and prepared the photographs. 








—— 
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A STUDY OF POSTOPERATIVE PNEUMONITIS! 


By ALLEN O. WHIPPLE, M.D., New York 


INTRODUCTORY 

[sion is at present a most promising 

effort in many American Hospitals to 

analyze the histories and to determine 

the end-results in surgical cases. This 
endeavor is manifesting itself in the con- 
servative reports of the diagnoses made, the 
recording of errors in technique and the real 
end-results of operative treatment, as deter- 
mined by a follow-up system. As yet, how- 
ever, not enough attention has been given 
to the analytical study and the accurate 
recording of facts associated with postopera- 
tive complications. The diagnosis and re- 
cording of these complications is too fre- 
quently left to inexperienced internes; the 
study of them is neglected by the busy 
surgeon. The average hospital report is 
accordingly deplorably inaccurate and mis- 
leading in the tabulation of these important 
conditions. 

During the summer of 1914, unusual 
findings in thoracic radiograms of patients 
having unexplained rises in temperature, on 
the first and second day after operation, 
stimulated the interest of the writer in the 
study of postoperative lung complications. 
‘ The demonstration that patients showed lung 
shadows in their radiograms before the ap- 
pearance of signs of consolidation, and that 
these signs in not a few cases did not appear 
until after the temperature had dropped from 
the initial sharp rise, attracted the attention 
of the surgical staff of the Presbyterian Hos- 
pital to these cases of so-called ‘postoperative 
reaction.”” The analysis of these cases began 
in January, 1915; the intensive bacteriological 
study of them in 1916, made possible by a 
special fund donated by a friend of the 
hospital, added a scientific interest to the 
investigation of this complication. 

In 1915 and 1916, among 3719 patients 
operated upon, 97 cases of pneumonitis were 
diagnosed and studied on the surgical service 
of the Presbyterian Hospital. The analysis 
of these cases is given in the following pages. 


To demonstrate the result of a stimulated in- 
terest and co-operative effort on the part of 
the staff to diagnose this complication it 
may be pointed out that in 1898 Schultze (1) 
reported 27 cases of pneumonia following 5724 
anesthesias in the Presbyterian Hospital, 
i.e., 0.5 per cent; and in 1913 and 1914, the 
two years preceding this investigation, only 
41 cases were recorded. 

This study is continuing and at present is 
being conducted along three lines of investiga- 
tion: the bacteriological, the radiographic, 
and the prophylactic. At present the sputum 
of every patient on the morning of the op- 
eration is sent to the bacteriological laboratory 
where it is injected into a mouse. If the 
patient after operation, shows any signs or 
symptoms suggestive of a respiratory com- 
plication, a postoperative specimen of sputum 
is sent one or more times for mouse inocula- 
tion. Unless the patient’s condition contra- 
indicates it, the chest is radiographed. An 
analytical chart for careful recording of 
symptoms and chest findings is begun and 
daily notes are made of the chest examina- 
tions (Fig. 1). If the patient shows the 
signs or shadow of lung involvement a blood 
culture is made, and if the pre-operative and 
postoperative sputum specimens show pneu- 
mococcus IV, a specimen of the patient’s 
blood is sent every third day for agglutina- 
tion tests with the isolated pneumococcus 
strains, to determine the identity and group- 
ing of the pneumococcus in its relation to 
the lesion found. 

Thus far as a result of a combined bac- 
teriological, radiographic, clinical, and to a 
limited extent a postmortem study of these 
cases, we have found that every type of 
pneumonia may follow operation. The 
graver forms such as the lobar, the embolic, 
and the gangrenous types have been described 
by writers in the German clinics. But the 
mild and most frequent form of postoperative 
lung complication, whether or not it be a 
pneumonia in the strict pathological inter- 
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The Presbyterian hospital 


IN THE CITY OF NEW YORK 


MRL cccnn ease ies Reciaaerels sae tEAs Mc nisin ccccanenccekpianaasnbnasweewknsaess 
ea in nsec naan aug ¥o abies eudoie sence Lina ekak naan Bisnccviesccenmos IN hi dass cs nichole baie cians aaah ebb eiaaiate 
Operation 

Operator, Dr. Anesthetist Time of Anesthesia 


Untoward Symptoms Occurring During Anesthesia: 
Cyanosis (1), Vomiting (2), Excessive mucus (3), Aspiration of vomitus (4). 
History of Recent Concurrent Respiratory Trouble Before Entering Hospital: 
Recent cold (1), Cough (2), Bronchitis (3), Tonsillitis (4). 
Exposure during examination (1), following admission bath (2), from operating room to ward with length 
of time (3), after operation till patient is in bed (4), in ward after operation (5). 
Mode of Life and Habits of Patient: 
Works in-doors (1), out-doors (2), wears cotton underwear (3), woolen underwear, one suit (4), more than 
one suit (5), takes cold baths (6), hot baths (7). 
Number of blankets patient sleeps under, 1, 2, 3, 4, etc. 
Patient Has on Admission, Physical Signs of Inflamed Condition of Respiratory Tract: 
Rhinitis (1), Tonsillitis (2), Pharyngitis (3), Laryngitis (4), Bronchitis (5), Pulmonary Tuberculosis (6). 
Cardio Vascular and Renal Systems on Admission: 
Normal (1), Valvular Disease (2), Arrhythmia (3), Tachycardia (4), Insufficiency (5), Thickened Peripheral 
Arteries (6), Hypertension with Blood Pressure (7), Nephritis (8). 
Disease: 
Symptoms of Onset in Order of Appearance, With Date (underline important one): 
Cough (1), Pain in chest (2), Dyspnoea (3), Chill (4), Rapid respiration (5), Cyanosis (6), Temperature 
(7), Rusty sputum (8). 
Marked Symptoms during Attack (underline important one): 
Cough (1), Pain in chest (2), Rapid respiration (3), Cyanosis £; Rusty sputum (5), Herpes (6). 
Temperature Remained Over 102° F. (note number of days, 1, 2, 3, 4, 5, etc.): 
Blood Count, Date W. B. ¢. Differential 
Signs of Congestion or Consolidation Made Out in, 
R.0o. Owe. b. ), &. b. L. S),... o. a (4), Lb. L. L$), Ser Right (6), Entire Left (7). 
Congestion. Dat 
Consolidation, lobular, (1). 
Consolidation, lobar, (2). 


X-ray shadow with no signs of consolidation. Date 
Signs of consolidation with no X-ray shadow. Date 
X-ray shadow and signs of consolidation agree. Date 
X-ray showed shadow before signs of consolidation eieeil 

X-ray showed wedge shaped shadow. Date 


No X-ray taken. 
Cardio Vascular and Renal Systems During the Disease. 
Blood Pressure: 
Pulse: Strong (1), Weak (2), Regular (3), Irregular (4), Rate 
Heart: Arrhythmia (1), Fibrillation, etc. (2), Tachycardia (3), Insufficiency (4). 
Kidneys: 
Albuminuria (1), Nephritis (2). 
Complications: 
Empyeema (1), Lung abscess (2), Sero-fibrinous pleurisy (3), Otitis (4), Peritoneal abscess (5), Pneumococcus 
peritonitis, local (6), Diffuse (7). 
Postoperative Respiratory Disease Other Than Pneumonia: 
Bronchitis (1), Pleurisy (2), Embolus (3). 
Bacteriology: 
Pneumococcus I (1), II (2), III (3), IV (4), Non- hemolytic Streptococcus (5), Hemolytic Streptococcus 
(6), Bacillus Influenza (7), Friedlander Bacillus (8), No organism recovered (9). 


Ante-operative sputum. Date 
Postoperative sputum. Date 
Blood culture. Date 
Agglutinations. 


Blood with sputum Ante-operative (1), Postoperative (2). 
Prophylactic Measures: 
— bed jacket (1), Digitalis M XV 4 i. d. (2), Bath Rules (3), Counter irritation with liniments 


Treatment: : 
Open air (1), Serum (2), Croup tent (3), Digitalis (4), Other stimulation. 
Final Result: Autopsy: 


Fig. 1. Analytical chart used by the Presbyterian Hospital, New York. 
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pretation of the lesion, has not been accurately 
described. It is this type that is usually 
overlooked under the casual term “post- 
operative reaction’’; it is this variety that 
has especially interested us. It is marked by 
definite enough characteristics to classify it 
as a. clinical entity. These characteristics 
may be summed up as follows: 

The onset is usually sudden within the first 
forty-eight hours after operation, without an 
initial chill but with a sharp rise in tempera- 
ture. There is usually a moderate cough 
and at times a moderate pleuritic pain. 
The temperature seldom continues high but 
within twenty-four to forty-eight hours be- 
gins to fall by lysis. During the first few 
hours of initial high temperature the radio- 
gram shows a shadow in the lungs, usually 
in one or the other lower lobes, frequently 
triangular or wedge shaped. At this time the 
physical signs are dullness over the corre- 
sponding area posteriorly with diminished 
breath sounds. Bronchial voice and tubular 
or bronchial breathing, necessary for diagnosis 
of consolidation, do not appear as a rule for 
twenty-four hours after the appearance of 
the initial shadow and after the drop in 
temperature. Rusty sputum is exceedingly 
rare in this type. The sputum, as a rule a 
yellow mucus, usually shows a pneumococcus 
IV in both the pre-operative and postopera- 
tive specimens. Many of these cases show 


- agglutination of either one or both of the 


pre-operative and postoperative pneumo- 
coccus IV in the serum of the patient taken 
seven to fourteen days after the onset of the 
complication. This type usually occurs in 
otherwise healthy individuals giving the 
history of a recent or concurrent ‘‘cold”’ at 
time of operation. Unless associated with 
serious conditions this type of lung complica- 
tion is seldom fatal, but the cough frequently 
prolongs the convalescence and in not a few 
cases, especially of upper abdominal cceliot- 
omies, causes a widening of the scar with 
later postoperative hernia. 


LITERATURE 

The literature in English concerning pneu- 
monitis following operation is very meager 
and unsatisfactory. Some ten years ago 


the subject was thoroughly discussed by 
several workers in the German clinics, notably 
Henle, Bibergeil, Lichtenberg, and Kelling. 
The latter presented the subject before the 
thirty-fourth congress of German Surgeons 
in 1905 and many of the leading surgeons 
discussed his paper at that Congress. 


STATISTICS 
In general, statistics regarding the in- 
cidence of the complication in different clinics 
varies largely with the care given to its 
detection. The following table shows the 
variation in the percentages: 


TABLE I.—VARIATION IN PERCENTAGES 
Bibergeil-Korte (2) reported 3.5 per cent in 3909 cceliot- 


omies. 

Lewisohn-Czerny (3) reported 3.9 per cent in 1302 
coeliotomies. 

Grimm-Kuemell (4) reported 2.5 per cent in 1754 cceli- 
otomies. 


Laewen-Trendelenberg (5) reported 5 per cent in cceliot- 
omies, 1 per cent in all surgical cases. 
Henle-von Mikulicz (6) reported 8 per cent in cceliot- 


omies, 
Kausch-von Mikulicz (7) reported 2.4 per cent in cceliot- 
Kroenlein (8) reported o.5 per cent in cceliotomies. 
McClure (9) reported 0.77 per cent in 3100 postoperative 
cases at the Johns Hopkins Hospital in 1915. 
Whipple reports 97 cases, or 2.3 per cent in 3719 post- 
operative cases at the Presbyterian Hospital in 
1915-1916. 
ETIOLOGY 

Predisposing factors may be grouped under 
the following headings: 

A. Local inflammations in the upper 
respiratory tract and factors favoring them. 

B. Vasomotor changes causing a con- 
gestion of the pulmonary vessels. 

C. Factors inhibiting the normal thoracic 
and abdominal respiratory movements and 
favoring atelectasis and hypostasis in the 
lung. 

D. Local or general infections elsewhere 
than in the respiratory tract. 

E. Debilitated states resulting in a low- 
ered natural or acquired immunity to the 
particular organism inciting the pneumonia. 

F. Factors increasing the virulence of 
the inciting organisms. 

A. Local changes in the respiratory tract, 
due to infection or congestion, and factors 
favoring them. (1) These changes, inflamma- 
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tory in nature, are usually complained of by 
the patient as a ‘‘cold”’ in the form of a coryza, 
tonsillitis, pharyngitis, laryngitis, or bron- 
chitis. Any one or several of these conditions 
may be actively present or in a subsiding 
phase when the patient enters the hospital. 
This was the case in 21 of this series, the 
majority of these patients coming in with 
acute surgical conditions, where the opera- 
tion was not one of choice. 
are, of course, most frequent in the winter 
and early spring (Table II). 

On the other hand, the patient may easily 
contract his cold after entering the surgical 
service. Five patients in this series com- 
plained of contracting a “cold” after ad- 
mission. These colds may be the result of 
one of the following factors: He usually 
comes into the hospital too warmly dressed — 
many of the patients wear more than one 
suit of heavy underwear; he is given a hot 
bath and is either put to bed or allowed up 
and about the cool ward with far less clothing 
than he is accustomed to wear. During 
the twelve to twenty-four hours before op- 
eration he may be examined in a more or 
less exposed condition, one or more times. 
He is given his preparatory shave and is 
exposed still more in the early morning hours 
as a result of catharsis and enemas. It may 
be that coming to or from the operating 
room he is exposed to cold draughts in the 
long corridors so characteristic of hospitals. 
During his recovery from the anesthetic, 
with his vasomotor system depressed, he may 
become chilled, especially if his bed clothes 
do not cover his shoulders; and on the average 
neatly made hospital bed with blankets 
shrunken from repeated cleaning, the bed 
clothes seldom come above the costal margin. 
A small shoulder blanket may or may not 
make up for the deficiency. Many of the 
patients are not accustomed to sleeping in 
a cold room, and particularly under an open 
window. Too often the modern interne or 
nurse with a disdain for draughts and cool 
temperature, forgets that the twenty-four 
hours before and after an operation is not 
the best time to correct habits and customs of 
a lifetime. The writer is firmly convinced, 
from repeated observations in several hos- 


These colds. 


TABLE II.— INCIDENCE 


In decades 1915 1916 Totals 
RR algcscanie a incaceesianise + aidnee Oe 3 ° 3 
ere ae ear rarer 4 7 II 
DOO ciasctccisiacetesineses CEE 13 25 
ON So let acne tatovh es oe 17 25 
UNMIS .cip- scicnle Casals wise en wcmucevarxts 4 5 9 
MANN 0. 05 5 Sisal eines a eae oe 7 15 
WOM occas ccrwetaneness of 2 5 
FORO Me ciccseur a Sokdecinns es oS I 3 

In months of the year 
Soe ee 8 10 
ERR Savane sWeraane et? ae 6 10 
A nee: II 19 
PME nis noche risen caarmwek Jal 6 10 
SRSA ee are eee ee 3 8 
BES LGacteerasauwaaivee oe ° I 
SRS ea Aer earn ere ae I 3 
OS SEER SD eR PT SPO A ORE 2 4 
a or, 4 10 
0 Re ner ie ees mee 4 6 
SS a a GAD 2 9 
Rr ee ear a ey 6 7 

PROM ccakacak cine seonkomsases ae 32 64 

PRM a sssGsic eich aie ak iaveea pee AT ee 21 33 


pitals, that one of the most important pre- 
disposing causes of postoperative pneumonitis 
both in patients coming into the hospital 
with a recent cold or free from an active cold, 
is the exposure to which he is subjected during 
the first twenty-four to forty-eight hours of 
his stay in the hospital. 

2. Factors causing an irritation of the 
mucosa of the respiratory tract. This irrita- 
tion may then lead to bacterial infection and 
to extension beyond normal barriers into 
the bronchi and alveoli. 

The irritant action of the gases of general 
anesthetics, particularly ether, is most notice- 
able in the mucous membrane of the pharynx 
with the resultant accumulation of mucus. 
The churning action of the stertorous breath- 
ing in deep anesthesia thoroughly mixes the 
saprophytic bacteria of the mouth and tonsils, 
especially the group IV pneumococci, with 
this mucus, and a descending infection of the 
bronchi results either during anesthesia or 
later during the recovery from anesthesia. 
Of course, in improperly prepared cases 
or in patients with an ileus the vomitus adds 
to this danger. This infection of the bron- 
chioles, with the subsequent incomplete 
aeration of the lung and atelectasis of some 
of the alveoli, is probably the pathogenesis in 
the majority of the surgical pneumonitis 
cases. 
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TABLE III. ——-TYPE AND METHOD OF ANZSTHESIA 


Type and method of anesthesia used 
in this series: 1915 1916 Total 
Gas-ether sequence, closed method. 24 33 57 


Ether-drop method.............. 4 10 
Ether-intrapharyngeal........... 2 I 3 
a astiwsseecs © 5 7 
Gas-oxygen. . iendenmewivaaadan 5 13 
Chloroform. . ‘ ee © I I 
Local anesthesia, novocaine...... 2 4 6 


Percentage of cases following each 
type of anesthesia in proportion 
to the total number of anesthe- 
sias of each type given during the 


year: 
PE ee ects dadeguuncrckventoes Sak, Ook 8 
ees | SET ee Ler Te 2.2 £.2 £6 
Ns siic a5. aracaiicei sla oertie aera ° 
Local anesthesia, novocaine ...... t6 46 3.5 

Untoward symptoms that occurred as 

noted on the anesthesia charts: 
Cyanosis. . 2 II 13 
Vomiting. . I 3 4 
Excessive mucus in the pharyn: nx. 4 8 12 
Aspiration of vomitus. . I I 2 


Patients giving a history of recent 

or concurrent “cold”. .....2...% 8 13 21 
Patients giving a history of contrac- 

tion of ‘‘cold” after admission to 

the hospital. . <3 2 3 5 
Patients having ¢ on admission phys- 

ical signs of an inflamed condi- 

tion of some part of the upper 

FOSPITATOTY TTACE, ccc cescccoses =D II 20 


Type of anesthesia used in the cases 
giving history or signs of a recent 
or concurrent ‘‘cold’’: 


Ether. . ne a ee II 23 
Gas- -oxygen- ether. . aaa I 2 3 
a. er ‘we. 3 6 
Local anzsthesia, novocaine...... ° 2 2 


By comparing the anesthesias given in 
this series (Table III), it will be seen that 
postoperative pneumonitis occurred after 
every form of anesthesia used and even 
after local anesthesia. It is a mistake to 
speak of postoperative pneumonitis as an 
anesthesia pneumonia or ether pneumonia. 
General anesthesia is not the sole factor. 
In Henle’s report (6), pneumonia occurred 
more frequently after local anesthesia than 
after any one of the general anesthesias. 
In proportion to the number of anzsthesias, 
the percentage in our series after local an- 
esthesia was greater than after any one of the 
general anesthesias. Nevertheless it must 
be said that in the Presbyterian Hospital 
both gas-oxygen and local anesthesia are 
used far more frequently in cases where the 


predisposing factor of recent or concurrent 
cold is present, and this is one reason for the 
unexpectedly high percentage of subsequent 
pneumonias in these anesthesias. Many 
such cases do not develop a pneumonitis with 
these anesthetics. 

There is no doubt that ether is the an- 
esthetic most irritating to the mucous mem- 
brane of the oropharynx, particularly where 
there is any acute or chronic inflammation 
present at the time it is administered, and 
for this reason it should never be used in a 
case giving a history, or physical signs of, 
recent or concurrent “‘cold.”” Chloroform, 
gas-oxygen, or local anesthesia, according 
to their individual indications, should be the 
anesthetics employed in such cases. 

B. Factors causing a congestion of the 
pulmonary vessels: This congestion may be 
one of the phases of inflammation due to 
bacterial invasion as in a bronchitis or it 
may be caused by the increase of carbon 
dioxide in the blood as seen in the cyanosis 
of gas-oxygen anesthesia. This congestion 
may be due to obstructed respirations as 
seen during and immediately after anesthesia, 
or it may be due to defective respiratory 
excursion, or, in the feeble and aged, to un- 
disturbed or unchanged recumbent posture; or 
it may be present with cardiac decompensa- 
tion associated with valvular disease, or with 
lowered blood pressure following shocking 
and long operations. This pulmonary con- 
gestion may follow exposure in a surgical 
case in the same way that it does in every 
day life preceding a croupous pneumonia. 
In four cases of this series within one to four 
hours after operation, cyanosis was very 
marked and the pulmonary congestion went 
on to an actual pulmonary oedema. This 
cedema cleared up under active counter 
irritation. 

This congestion may be localized to one 
lobe or part of a lobe following a pulmonary 
embolus. In some cases of pulmonary em- 
bolus that survive, the area of congestion 
does not go on to consolidation, in others a 
pneumonic process develops but not neces- 
sarily as a result of hematogenous infection; 
the bacterial invasion may be, and usually 
is, a descending one. 
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TABLE IV.—— ANALYSIS OF OPERATIONS PER- 
FORMED IN THE 97 CASES THAT DEVELOPED 
A POSTOPERATIVE PNEUMONIA 
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C. Factors inhibiting the normal respira- 
tory excursion and so decreasing respiratory 
function. These factors may be grouped as 
follows: 

a. Trauma to the thoracic and abdominal 
wall incident to the incision and retraction 
of the operation causes persistent pain and 
a splinting of the thoracic or the abdominal 
muscles of respiration. 

b. Inflammation of the peritoneum caus- 
ing the same splinting of respiratory muscles. 

c. Distention following peritonitis and 
celiotomy. ‘This causes a limitation of the 
diaphragmatic excursion. 

d. Tight binders and surgical dressings: 

These factors are undoubtedly very marked 
and account for the very large percentage of 
pneumonias associated with cceliotomies as 
compared to operations on the extremities. 
In this series, 88 of the 97 pneumonitis 
cases followed abdominal incision. Czerny 
(10) was the first to emphasize the réle of 
pain in the abdominal wound as a factor in 
preventing sufficient aeration of the lungs 
and expectoration of the mucus in the 
trachea. 

D. Local or general infections elsewhere 
than in the respiratory tract. Bacteria, either 
free in the circulating blood or carried along 
in an embolus from an infected thrombus, 
are very liable to produce a so-called septic 
pneumonia. These pneumonias are usually 
the late and often the terminal pneumonias. 


TABLE V.—— PHYSICAL SIGNS AND RADIOGRAPHIC 


FINDINGS 
Signs of consolidations were elicited 
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X-ray showed a shadow before 
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Number of cases radiographed..... 29 43 72 
Number of cases not radiographed.. 15 be) 25 


Radiograph showed a wedge-shaped 
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In this group must be classed the true pneu- 
monias occurring in cases of pneumococceemia, 
with the first focus elsewhere than in the 
lung. In our series there were seven of this 
type following a pneumococcus focus else- 
where. 

E. Debilitated conditions causing a lower- 
ing of a natural or acquired local or general 
resistance to the particular organisms exciting 
the pneumonia. ‘This lowered resistance may 
be caused by any one or more of the states 
of lowered vitality of the patient, such as is 
seen in shock, hemorrhage, infection else- 
where in the body than in the lung, cachexia, 
and constitutional disease and toxic states. 

F. Factors increasing the virulence of the 
inciting organism. ‘These are not definitely 
understood, but is fairly agreed that in the 
winter and spring months, with the increase 
in pneumonias, repeated passage from favor- 
able host to host increases the virulence of 
the pneumococcus. This entire question is 
closely related to the epidemiology and 
recurrent changes in the virulence of the 
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disease, and to the hygienic conditions and 
overcrowding of urban population, and to 
the congestion of stores and public buildings 
during the holiday seasons. Cole (11) in his 
Harvery Lecture has discussed this phase 
clearly and fully. 


INCITING CAUSE 


That there is an inciting cause in the form 
of some micro-organism in every case of 
fibrinous or croupous pneumonia is generally 
accepted. This probably holds as true in 
the so-called postoperative pneumonia or 
surgical pneumonitis. Considering the vari- 
eties of postoperative pneumonitis classified 
according to their predisposing causes, it 
will be evident that the pneumonias occurring 
with general or local infections, associated 
with a bacteriemia are more apt to have 
pyogenic organisms as the inciting cause; 
whereas in the pneumonias where descending 


WHIPPLE: POSTOPERATIVE PNEUMONITIS 35 
TABLE VI. — SYMPTOMS 
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infection operates with the factor of lung 
congestion, the pneumococcus, either parasitic 
or saprophytic in the oro-pharynx, is the 
usual inciting cause. 

“ven before the identification of the 
pheumococcus as a bacteriological entity, 
efforts were made to reproduce the typical 
lesion of lobar consolidation of the lung in 
animals. Since the discovery of the pneu- 
mococcus, these attempts have been directed 
chiefly along two lines, i.e., insufflation of 
cultures of the pneumococcus into the 


trachea, or injections of the cultures in- 


travenously. Within recent years the ex- 
periments of Wadsworth (12), Meltzer and 
Lamar (13) Meltzer and Wollstein (14) and 
Winternitz and Kline (15) stand out most 
prominently. But Wadsworth’s studies of 
the relation between the virulence of the 
pneumococcus and the resistance of the host 
is the noteworthy contribution to the study 
of the pathogenesis of pneumonia in its 
reproduction in animals. He showed con- 
clusively that the reproduction of the typical 
lesions of lobar pneumonia in the rabbit de- 
pend upon two factors: either the resistance 
of the animal has to be raised by immuniza- 
tion to the pneumococcus for it to develop a 
lobar pneumonia when a virulent organism 
is insufflated into the trachea or the virulence 


of the pneumococcus has to be very much 
attenuated. If these conditions are not met 
the animal dies of a general infection or the 
lung lesions are absent or atypical. 

But it is the study of the serology of the 
disease and the biological classification of 
pneumococci by means of immunity reactions 
that has established the etiology of the disease. 
Neufeld and Haendel (16) in 1909, first 
recognized the possibility of dividing pneu- 
mococci into groups by means of the reactions 
of immunized animals to these several strains. 
Their work was incomplete, however, and 
it was at the Rockefeller Institute that the 
biologic classification of the various strains 
of pneumococci was established. Dochez 
and Gillespie (17) reported this work in 1913. 
Since then a great quantity of work along 
bacteriological and immunilogical lines has 
been carried on at the Rockefeller Institute 
and elsewhere establishing the relation of 
the pneumococcus to the well-known fibrinous 
pneumonia. It is an established fact that 
pneumococci can be divided into at least 
four groups. Groups I, II, and III may be 
called parasitic inasmuch as they do not occur 
in the normal throat or when present are 
there as the result of the individual having 
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TABLE VII. — ANALYSIS OF THE BACTERIOLOGY, 
97 CASES 


Pre-operative Postoperative 
Cases in which sputum was cultured 


by mouse inoculation............ 34 69 
Cases in which sputum was not ex- 

SS Eee erie 63 28 
Group [ pneumococcus found....... 2 4 
Group II pneumococcus found...... 0 5 
Group III pneumococcus found..... 3 5 
Group IV a found. ....... 14 46 
Bacillus influenze . I 5 
Streptococcus. . unico oe 7 
Bacillus mucosus s capsulatus. Soaiaces ce 4 
Cultures were negative. 14 3 


Percentage of pre- operative " sputa 


showing pneumococcus IV. eee 41 
Percentage of postoperative " sputa 
showing pneumococcus IV........ 7° 


Percentage of pre-operative and 
postoperative acta —_— — 


mococcus IV.. 58 
Cases in which blood was cultured. . 55 
Blood culture sterile. ......... 48 
Blood culture positive for pneu- 
mococcus I........ cere 3 
Blood culture positive “for” pneu- 
mococcus IT. eas ° 
Blood culture positive for. pneu- 
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Blood culture positive for pneu- 


WROCRORUS BV aioe dicasviiese pee nines 4 
Blood showed streptococcus ...... 4 
Patients’ serum showed agglutinins 
for pre-operative Group IV....... 4 
Patients’ serum showed agglutinins for 
both pre-operative and postopera- 
tive sputa Group TV. ........5002+.. 2 


been exposed to a patient in the course of, 
or convalescent from, a pneumonia of one of 
these groups. The fourth group spoken of 
as the heterogeneous group, is saprophytic 
in the throats of normal individuals, at 
least it is found in some 60 per cent of throats. 
In this group are placed all the strains of the 
pneumococcus that do not agglutinate with 
theserum of animals immunized to the Groups 
I and II, and that do not show the very 
definite cultural and staining characteristics 
of the Group III strain. The strains in 
Group IV are individual in their agglutina- 
tion reactions, or at least have been up to 
the present time so considered. That is to 
say, the members of the Group IV, as dis- 
tinguished from the members of Groups I and 
II do not characteristically cross agglutinate 
with one another. 

Up to the present time the bacteriological 
investigation of pneumonias occurring after 
operation has been neglected or confined 
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TABLE VIII. — MORTALITY STATISTICS, 97 CASES 
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to the cultures of exudate in the lungs at the 
time of autopsy. ‘There has been no attempt, 
so far as the writer is aware, to determine 
the etiological relation between so-called 
postoperative pneumonia and the several 
strains of pneumococcus. The study of 
this problem was begun at the Presbyterian 
Hospital last year and is being continued 
at the present time. The preliminary report 
of the detailed bacteriology of this work is 
to be published by Miss Miriam Olmstead, 
Resident Bacteriologist of the Hospital, who 
has conducted the bacteriological investiga- 
tion (18). A brief résumé of the work is 
given here. 

A pre-operative specimen of sputum of 
every patient is injected into a mouse and if 
a pneumococcus is recovered it is cultured 
and kept for comparison with the pneumococ- 
cus isolated from the postoperative sputum 
of the patient, by mouse inoculation, if he 
shows any evidence of lung involvement after 
operation. If the patient develops a pneu- 
monia and the pre-operative sputum has 
shown a Group IV, a specimen of blood is 
taken at three-day intervals for serum agglu- 
tination tests with the pre-operative and the 
postoperative strains, if the latter proves to 
be a Group IV. In the cases showing a 
Group IV in both the pre-operative and post- 
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operative sputum specimens, rabbits are 
immunized to these strains and the serum 
from these rabbits is used for testing the 
cross agglutination of the pre-operative and 
postoperative strains of the Group IV isolated 
from other patients developing a postopera- 
tive pneumonia. 

As this work progresses, it is becoming 
more evident that the majority of the post- 
operative pneumonias have the Group IV 
in the sputum; especially is this true in the 
cases of the milder type of the disease in 
which it develops in otherwise healthy in- 
dividuals and runs a short atypical course. 
It is becoming more evident that the Group 
IV is the etiological or inciting factor for the 
following very definite reason: 

In an increasingly large number of the 
patients developing the type of the disease 
mentioned, there is found a pneumococcus 
IV in both the pre-operative and postopera- 
tive sputum. The serum of the patient 
taken at the time frank signs and lung shadow 
are present and three days subsequently 
does not agglutinate the pre-operative or 
postoperative strain but the serum taken 
three to twelve days later has in many of 
the cases agglutinated both the pre-operative 
and postoperative strains of the Group IV 
isolated from the sputum by mouse inocula- 
tion. The failure of the patient’s serum to 
agglutinate these strains for a period of 
several days is strong evidence that the 
patient did not have an immunity against 
the pneumococcus IV prior to the pneumonia 
and the appearance of agglutinins in the later 
specimen of serum is strong evidence that 
the lesion in the lung was caused by the Group 
IV and that the immune bodies against the 
Group IV were produced as a result of a 
definite lesion. 

As a result of the work of the investigators 
at the Rockefeller Institute in the grouping 
of the pneumococci, it has been possible 
to correlate the various clinical types of 
pneumonia with the four groups of the inciting 
organism. It is now well recognized that 
the Groups I, II, and III are the inciting 
organisms in the severe typical medical cases 
of pneumonia and that the Group IV is the 
more usual finding in the less severe and 


shorter atypical forms of the disease. Al- 
though Wadsworth carried out his investiga- 
tions in the pathogenesis of the disease be- 
fore it was known that the pneumococci 
could be divided into definite groups because 
of their biological characteristics, his ob- 
servations on the interrelation between the 
virulence of the organism and the resistance 
of the host in the production of the lesions 
in the lung are just as valid today as at the 
time he published them. In fact the deter- 
mination of their biological characteristics 
has added to the interest of the relation of the 
groups of the pneumococci to the type of 
the pneumonia. For in his experiments 
Wadsworth (12) showed that ‘Owing chiefly 
to the fact that the lung surface acts as a 
barrier to systemic infection, the develop- 
ment of acute exudative pneumonitis offers 
an especially clear example of the nice bal- 
ancing of the essential conditions determining 
infection. ‘These conditions are, on the one 
hand, the specialization or virulence of the 
incitant, and on the other hand, the animal 
susceptibility, both local and systemic. Or- 
ganisms of low virulence induce evanescent 
bronchial reactions; more virulent organisms 
by a local infection give rise to the more 
typical broncho-pneumonic lesions; while 
organisms of still greater virulence, if confined 
to the lung, incite diffuse processes of lobar 
type, but if not so confined and bacterizmic 
infection occurs, the lung lesions are less 
marked and of the broncho-pneumonic type.” 

The variations in the virulence of the many 
strains of the Group IV pneumococcus and 
the variation in the degree of susceptibility 
of the surgical patient as a result of the 
various predisposing factors which may alter 
his local or general immunity to the disease 
accounts for the very marked variations in 
the clinical symptoms and the physical signs 
of these postoperative pneumonias, especially 
those occurring in the previously healthy 
individual. It is interesting to note that 
Carriere (19) in 1898 noted a marked attenua- 
tion in the virulence of the pneumococcus 
which he isolated from cases of maladie de 
Woillez that at autopsy showed nothing more 
than a lung congestion. In the light of the 
investigations in the grouping of the pneu- 
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mococci, it is probable that he was dealing 
with the Group IV pneumococcus. This 
group is as a rule far less virulent in the mouse 
and rabbit than the parasitic groups. 

To sum up, the pneumococcus IV was 
found in the sputum in 30 per cent of the 
surgical cases examined before operation.! 
In 1916 the pneumococcus was found in 
either pre-operative or postoperative sputum 
of 88 per cent of the pneumonitis cases. It 
was found in both pre-operative and _ post- 
operative sputum in 42 per cent of the patients 
developing a postoperative pneumonitis. It 
was found in the majority of cases having 
the short atypical pneumonias appearing 
within 48 jhours after operation. In many 
of these cases the pneumococcus IV isolated 
from both pre-operative and postoperative 
sputum proved to be the same strain by 
positive agglutination tests with the pa- 
tients’ serum after one or more negative 
agglutination tests. The clinical histories 
of these cases suggest a lowering of local 
resistance in the lung to the pneumococcus 
IV as a result of bronchial irritation or pul- 
monary congestion. Because of these find- 
ings, it seems justifiable to consider the 
Group IV pneumococcus the inciting factor 
in the majority of postoperative pneumonias. 


PATHOLOGY 


The term surgical or postoperative pneu- 
monitis includes every well recognized patho- 
logical type of pneumonia — lobar, lobular, 
broncho, embolic, hypostatic, gangrenous — 
as well as a variety that may be considered 
atypical. This variety so seldom comes to 
autopsy and has hitherto been so little ap- 
preciated clinically as a form of pneumonia 
that it has not been recognized as a patholog- 
ical entity. In this type occurring as a rule 
within the first twenty-four to forty-eight 
hours after operation, giving a lung shadow 
and physical signs of consolidation in some 
cases for not more than twenty-four hours, 
the characteristic feature is a marked en- 
gorgement of the pulmonary vessels with 
rapidly disappearing exudate in the alveoli; 
_'The fact that throat and sputum cultures were taken from pa- 
tients throughout the entire year, including summer months, accounts 
for the lower pre as compared with the cultures of pneumococcus 


IV in sputum of healthy individuals, as reported by the Rockefeller 
Institute. 


but without organization of the exudate. 
This engorgement is evidenced by the serial 
radiograms showing resolving shadows within 
twenty-four to forty-eight hours by the tran- 
sient physical signs of consolidation and by 
the rare autopsy findings in cases dying of 
some other lesion but in which cases the lung 
usually one of the lower lobes — shows the 
engorgement of capillaries, early exudate in 
the alveoli and beginning collection of leu- 
cocytes and redcells. This is the pathological 
picture of the first stage of inflammation and 
is not infrequently seen in the outer margins 
of a lobular patch of pneumonia or in a lobe 
where the pneumonic process is beginning 
after consolidation has occurred in another 
lobe. In such lungs, in the gross, the in- 
volved lobe or part of a lobe is heavier than 
normal, less air containing, has a beefy feel 
and considerable pinkish fluid exudes from 
the cut surface. But hepatization as such is 
not seen either grossly or microscopically. 

It is only on this basis that the abortive or 
short lived lung shadows and physical signs 
of dullness, diminished and bronchial breath 
and voice sounds in so many of the Presby- 
terian Hospital series can be explained. Only 
one of this type in this series came to autopsy. 
This patient was a young woman, operated 
upon under ether anesthesia for dilatation 
of a stricture of the rectum. A perforation 
occurred, not recognized at time of operation, 
and she died within thirty-six hours of a 
general peritonitis. Ten hours before she 
died she developed dullness, distant broncho- 
vesicular breathing over the posterior part 
of the left lower lobe. She was radiographed 
and there was a shadow in the left lower lobe. 
The autopsy showed no hepatization, nor 
definite consolidation, but very marked con- 
gestion of the vessels with exudate in the 
alveoli, devoid of fibrin. The two lungs re- 
moved at the autopsy and radiographed 
showed the same relative shadow in the left 
lower lobe. 

Whether this lesion should be termed a 
type of pneumonia or an abortive type, or an 
early stage of pneumonia is a debatable 
question, but that it corresponds with the 
earliest picture of a pneumonic process and 
that it does occur in many postoperative 
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patients is borne out by the findings in this 
series. 

The type of pneumonitis, just described, 
is not limited to surgical cases. A clinical 
entity described first by Woillez in 1848 
(20) and since then called by the French 
school maladie de Woillez resembles these 
cases of pneumonitis coming on soon after 
operation. Carriere (19) has given a very 
comprehensive description of these cases, 
both clinically and pathologically. The dis- 
ease, seldom fatal, offers few opportunities 
for postmortem study, but Carriere’s autop- 
sied case showed the following points of 
interest: The involved lobe was heavier than 
the unaffected ones, it had a beefy feel poste- 
riorly, crepitated slightly, and the cut section 
showed a frothy reddish fluid. The less 
affected portion of the lobe showed emphy- 
sematous alveoli. Microscopic sections of the 
involved lobe showed a very marked engorge- 
ment of the capillaries about the smaller 
bronchi and alveoli, the alveoli dilated and 
filled with a very peculiar exudate. This 
exudate contained no fibrin but a mucous, 
staining pink with eosin; it contained nu- 
merous red cells, desquamated epithelial 
cells, mononuclear leucocytes and eosinophile 
cells, and mast cells. 

Bacterial stains showed marked predomi- 
nance of gram positive, capsulated diplococci. 
Cultures grew pneumococci, which proved to 
be a strain of relatively low virulence when 
injected in rabbits. 

It will be seen that this type of pneu- 
monitis recognized by the French as maladie 
de Woillez has a very striking resemblance 
to the type of pneumonitis occurring shortly 
after operation in otherwise healthy in- 
dividuals. Although the cultures from Car- 
riere’s case were made many years before 
it was known that pneumococci could be 
separated into biological groups, the atten- 
uated strain that he isolated resembled the 
Group IV more than any other. 

Wollstein and Meltzer (14), in their work 
in experimental pneumonia, in dogs, state: 

The intrabronchial insufflation of a non-virulent 
pneumoccoccus causes, like the insufflation of a 
virulent pneumococcus, the development of an 
exudate in the lungs, which, in general, leaves the 
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framework unaffected, and the lesion presents the 
gross appearance of a lobar pneumonia. It differs, 
however, materially from the pneumonia produced 
by virulent pneumococci in the important points 
that the consolidation tends to a more rapid reso- 
lution, the disease is non-fatal, the blood is not 
invaded by the organism, and the exudate is strik- 
ingly poor in fibrin. 

The published autopsy reports on _post- 
operative pneumionitis are scarce and with 
one or two exceptions are based upon in- 
accurate observations. It must be remem- 
bered that the majority of such surgical 
cases die of some other complication such as 
sepsis, cachexia or uremia, and in these 
cases the pneumonia is of the septic, hypo- 
static or gangrenous type — a terminal pneu- 
monia. For this reason the few reliable 
postmortem studies on postoperative pneu- 
monitis give not only a partial but an erro- 
neous idea of the lesions of the complication 
as a whole. 

Thus Henle (6) reports 52 autopsies in 65 
deaths in a series of 143 surgical pneumonias. 
These occurred in a series of 1787 coeliotomies 
in von Mikulicz’s clinic, the majority of them 
in connection with severe operations such 
as stomach resection. The résumé of his 
autopsy findings is as follows: 

Seven lobar pneumonias in various stages 
of hepatization. 

Twenty-three lobular pneumonias: to 
double — right and left side, 7 right, 6 left. 

Seventeen gangrenous: 12 double, 2 left, 
3 right. 

Five embolic. 

The interesting features in this series are 
the relatively few lobar and embolic and the 
large number of gangrenous pneumonias. 
In the average series with a pneumonitis 
complicating many operations for hernia 
repair and chronic appendicitis, gangrenous 
pneumonia is exceedingly rare. 

In the Presbyterian Hospital series there 
were 25 deaths with 7 autopsies. The find- 
ings were as follows: 

Three lobar: 1 entire left lung, 1 entire 
right lung, 1 right lower lobe. 

Four lobular. 

None of the cases coming to autopsy showed 
an embolic pneumonia. 

Many surgeons consider the majority of 
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postoperative pneumonias as embolic in 
origin. There is undoubtedly the embolic 
type; but in the majority of cases, especially 
in the most common type occurring in the 
first forty-eight hours after operation, em- 
bolism is not the etiological factor for it is 
very seldom seen before the fifth day after 
operation. Henle’s (6) autopsy reports refute 
the embolic theory and in our series the fact 
that the majority of the pneumonias occurred 
within the first forty-eight hours and showed 
no rusty sputum at any time is strong evi- 
dence that embolism played no part in the 
process in these cases. 


MORTALITY 


Mortality in surgical pneumonias must 
be considered from two standpoints: first, 
the mortality in cases in which it is present 
as one of several complications, and secondly, 
the mortality in patients, previously well, 
where it is the only complication. The 
mortality in cases where it is one of several 
complications such as hemorrhage, sepsis, 
cachexia, old age, is high. Henle (6) reports 
65 deaths in 143 patients having pneumonia 
following coeliotomy —a percentage of 45. 
Many of these cases were carcinomatous, old, 
or in great shock following extensive resec- 
tions of the stomach. In this series of 97 
cases the mortality was 25 or 25.7 per cent. 
This included many terminal, septic and 
several embolic cases. Where the pneumonia 
uppears in a patient who previous to opera- 
tion was in good health and where it is the 
only major complication, the mortality is 
fortunately low. In our series there were 
61 pneumonias of this type with 9 deaths. 
But even one such death in any hospital 
service is a calamity and one not easily for- 
gotten by relatives or by the surgeon. To 
have a patient in the prime of life and good 
health come into the hospital for an operation 
of choice and die of a postoperative pneumonia 
is one of the reasons for the dread the laity 
has for matters surgical. The fatal cases 
are usually the Groups I, IJ, or III pneumonias 
or the embolic pneumonias. The Group IV 
is a relatively mild form of pneumonia. The 
influenza pneumonias are usually serious and 
very protracted. 


SEQUELLE 

Aside from its mortality pneumonia is a 
serious complication for the following reasons: 

First, it delays the convalescence in many 
patients, either because of the lung infection 
or, more frequently because of the cough 
which may persist for weeks. Especially 
is this true of the influenza pneumonias. In 
one of the Presbyterian Hospital series the 
cough following an influenza pneumonia 
persisted for several months resulting in 
bronchiectasis. Secondly, the cough usually 
associated with the surgical pneumonias, 
and at times severe during the week following 
operation, results in spreading of the ab- 
dominal incision and finally in a postoperative 
hernia. In five of the Presbyterian Hospital 
series, the patients had marked ventral 
hernias necessitating later operation. When 
one considers the economic loss to a laboring 
man—in some cases, a year’s time — the 
seriousness of the pneumonia, sociologically, 
becomes apparent. 


SYMPTOMATOLOGY 


In only very few so-called surgical pneu- 
monias is there the typical onset, fastigium 
and resolution by crisis of the usual croupous 
pneumonia. In the majority of our series, 
there was no initial chill, no rusty sputum, no 
maintained high temperature for five to 
seven days, no severe toxemia or alarming 
symptoms terminating by crisis. From the 
analysis chart it will be seen that postopera- 
tive pneumonia differs decidedly from the 
well-known croupous or lobar pneumonia. 
As a rule, the surgical type begins within the 
first forty-eight hours after operation. The 
initial symptoms are sharp rise in temperature 
to 102 to 104°, cough and increased respiration 
rate, and pain in the side of the chest. At 
this time physical signs are usually dullness 
over a part of one of the lower lobes poste- 
riorly, but bronchial voice and breathing as a 
rule do not appear for another twenty-four 
to forty-eight hours. The radiogram taken 
at this time usually shows a shadow in one of 
the lower lobes, often wedge shaped. During 
the next twenty-four hours the temperature 
begins to fall by lysis and the case is usually 
considered one of postoperative reaction. 


WHIPPLE: 


At this time, however, physical signs are 
those of lobular consolidation; the radiogram 
gives a definite corresponding shadow and 
the patient has a more or less severe cough 
with some expectoration but not rusty 
sputum. ‘These symptoms subside gradually, 
with the fall of temperature by lysis, and 
there are as a rule no alarming respiratory or 
circulatory symptoms. Physical signs of 
lobar or lobular engorgement or consolidation 
usually persist after the patient’s acute 
symptoms of temperature, cough and pain 
have subsided. Serial radiograms taken dur- 
ing this period show fading shadows in the 
lobe involved. 

The usual symptomatology, described above, 
is characteristic of the Group IV pneumonias. 
In the Groups I, Il, and III pneumonias, 


symptoms are usually more severe, especially 


did we find this to be the case in the Group I 
cases. These had the typical syndrome of 
croupous pneumonia. 

In many of the Group IV cases the cough 
was severe and in the influenza pneumonias 
very persistent. Pleuritic pain was not 
severe in the majority of our cases. Ab- 
dominal distention in several cases increased 
the dyspnoea and cyanosis. 

For a résumé of the physical signs and 
radiographic findings the reader is referred 
to the accompanying analysis chart (Table 
V). It will be seen that the lesion occurs 
most frequently in the lower lobes, especially 
on the right side. The radiogram of an 
injected bronchial tree may explain this 
frequency of involvement of the right lower 


lobe. The bronchi are wider, dip more 
vertically and the bronchioles are more 
numerous than on the left side. (Fig. 2.) 


Lilianthal (21) emphasizes the more frequent 
occurrence of lung abscess in the right lower 
lobe, and Wessler (22) has reported a series 
of eight cases of lung suppuration following 
tonsillectomy, in six of which the right lung 
yas affected. 


The radiographic method of studying 
postoperative pneumonitis has not been 
described so far as the writer is aware. Cer- 


tainly for the purpose of early diagnosis and 
explanation of unexpected postoperative tem- 
perature this method has proved of great 
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Fig. 2. Bronchial tree injected through bronchoscope. 
Roentgenogram by Dr. L. T. LeWald. Right bronchial 
tree incompletely injected because of consolidation. Note 
the more vertical dip of the right bronchus. 


value in our series. In 11 cases the shadow 
appeared before any physical signs of con- 
solidation were elicited either by the surgeons 
or by the medical consultants. 

The presence of a shadow in the radiogram 
before the appearance of physical signs of 
consolidation has been noted, especially in 
children. Weill and Mouriquand (23) from 
a series of 350 cases conclude that the shadow 
frequently appears before physical signs can 
be elicited, and that the early shadow is 
usually triangular or wedge shaped, with its 
base always peripheral, that is parallel and 
involving some one of the pleural surfaces. 
Mason (24) in a series of 37 cases, studied at 
the Presbyterian Hospital, the majority of 
which were Group IV pneumonias, found 
similar shadows. In many of these cases the 
shadows appeared before any signs of con- 
solidation. These early shadows are tri- 
angular in shape with the bases on the pleura 
and their apices separated from the region of 
the hilum by normal lung. Mason con- 
cludes that in their later development the 
shadows extend in size and become uniform 
from periphery to the root of the lung, and 
that when the shadow involves this entire 
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Fig. 3. Case 1. A right upper lobe pneumonia of five days’ duration, with practically no subjective symptoms. 
Roe Ghaienatenn 1 (at left) taken on the fourth day when signs of consolidation in the right upper lobe were frank. 
The second roentgenogram taken on the fifth day showed a less intense shadow. 


stretch, bronchial voice and breathing appear 
and not otherwise. He believes that, in 
children at least, a central pneumonia never 
occurs as such, that silent pneumonias are 
subpleural consolidations and are separated 
from the hilum by normal lung, that bron- 
chial breath and voice sounds are dependent 
on the presence of a medium of comparatively 
uniform density from the site of their origin 
(the trachea and large bronchi) to the point 
where the ear or stethescope is applied. 
These conditions are fulfilled, he contends, 
when the consolidated area extends from 
just beneath the ear to the region of the hilum. 
TREATMENT 

Prophylaxis is even more important in 
postoperative pneumonia than in the so- 
called medical pneumonia because it can be 
more readily accomplished. Prevention con- 
sists in eliminating as far as possible or 
combating, where elimination is impossible, 
the predisposing factors in the etiology of the 
complication. The two outstanding predis- 
posing factors are: first, an inflamed condi- 
tion of the upper respiratory tract; second, a 
congestion of the pulmonary blood-vessels 
during and following the operation. The 


following measures are at present being 
used at the Presbyterian Hospital and are 
being carefully checked by means of analysis 
charts to determine their relative values. 

To avoid the first factor: 

1. In every case a special effort is being 
made to elicit a history of a recent or con- 
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Fig. 4. Pulse and temperature chart, Case 1. 
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current rhinitis, coryza, tonsillitis, laryngitis, 
or bronchitis and to check up the history by a 
careful examination of the respiratory tract. 
Except in cases of real emergency, patients 
giving such a history or showing physical 
signs of an inflamed respiratory mucosa are 
urged to wait for at least a week after all 
evidence of such infection has disappeared 
before coming to operation. 

2. Care is exercised in the choice of the 
anesthetic and in its administration. This 
is especially true in patients giving the history 
of a recent or concurrent cold but where op- 
eration is necessary. In such cases, de- 
pending upon the age, type of physique, and 
general condition, either gas-oxygen, chloro- 
form or local anesthesia is used. Ether 
should never be used in cases giving a history 
or signs of respiratory inflammatory lesions. 
Great care is used in the sterilization of an- 
esthesia apparatus. Every metal part is 
boiled between cases, and rubber parts are 
sterilized with bichloride solution or lysol 
solution. It is very important to use the 
best ether, chloroform, and nitrous oxide and 
oxygen. Ether and chloroform that have 
once been opened for one case should not be 
put aside for later anesthesias. Of course, 
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Case 2. 


Fig. 5. 
following operation for chronic appendicitis. 
and blood cultures showed the Group I. 
gram was taken on the second day after operation and 
showed a shadow in the right upper lobe before signs of 
consolidation were made out. 


A fatal case of Group I pneumonia 
Both sputum 
The roentgeno- 


chloroform should be served from brown 
bottles. 

3. Definite measures are taken to avoid 
exposure of the patient before, during, and 
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Vig. 7. Case 3. A two-day pneumonia following operation for acute appendicitis. There were few subjective 
symptoms. Sputum culture showed Group IV. Blood culture was sterile. Roentgenogram (at left) was taken on the 
first day after operation. ‘The second roentgenogram was taken on the second day after operation when signs of con- 


solidation were disappearing. 


after operation to currents of air and chilling 
conditions. ‘These are: 

a. Protection of the patient from draughts 
and cold temperature during examinations. 

b. The bath rooms are kept at a tempera- 
ture of not less than 70° F. Morning and 
afternoon temperatures of this room are 
taken and reported by the nurse in charge. 

c. All patients are put to bed immediately 
after the bath and are kept there until the 
next morning. In the case of a woman 
the hair is dried with a ‘‘blower”’ after the 
shampoo. 

d. The pre-operative preparations and 
enemas are given with the patients in bed. 
They are not allowed to go to the lavatory 
during the afternoon and night before op- 
eration. 

e. The male patients are given bed jackets, 
the female, short kimonos, both made of a 
woolen blanket material, to be worn while 
in the Fowler or Gatch position, and while 
sitting up in the ward. These garments are 
definitely more protective than the usual 
blanket or thin bath robe. 

f. The stretcher which is used for the 
transportation of the patients to any part 
of the building is covered with blankets so 


that when folded over him no part of the 
patient is unprotected. 

Kausch (7) states that the incidence of 
pneumonia in von Mikulicz’s clinic fell from 
g to 2.1 per cent in four years by taking 
pains to prevent the chilling of the patient 
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Fig. 8. Temperature and pulse chart, Case 3. 
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Fig.9. Case 4 
coryza. 
appeared. 
a disappearing wedge-shaped shadow. 


Note the wedge-shaped shadow. 


in the scrub up and in the operating room; 
to prevent aspiration of vomitus and mucus, 
and by postoperative deep breathing exercises. 

To avoid the second factor, the so-called 
pulmonary congestion, two measures are 
being tried. In one ward every patient is 
given preliminary doses of tincture of digitalis 
m. XV q. 4 h., while awake, during the 36 
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Fig. 10. Pulse and temperature chart, Case 4. 


A two-day pneumonia following hernia repair. 
The first roentgenogram (at left) was taken the second day showed the shadow before signs of consolidation 


Sputum culture showed Group IIT. 


Gas-oxygen was used because of an accompanying 


The second roentgenogram taken on the third day after operation showed 


Blood culture was sterile. 


hours of his stay in the hospital preceding 
operation, or until he is operated upon if less 
than 36 hours intervenes. The purpose of 
this measure is to get digitalis action at 
the time of, and for a few hours following, 
operation to combat the weakened heart 
action present in many cases during and 24 
hours after operation. In another ward 
counter irritation to the chest, anteriorly 
and posteriorly, by means of a mixture of 
camphorated oil, three parts, and turpentine, 
one part, applied as soon as the patient reaches 
the ward, is being tried in every case where 
dressings permit. Counter irritation to coun- 
teract pulmonary congestion has been used 
for several years in the Joseph Price Hospital 
of Philadelphia by Dr. Kennedy. He (25) 
claims most remarkable results from the use 
of a mustard paste immediately after opera- 
tion. ‘The mixture we are using is an active 
rubefacient but does not carry with it the 
danger of blistering or burning the skin of the 
patient who is not unfrequently unconscious. 
At the present writing, the counter irritation 
seems to be a more effective preventive 
measure than the administration of digitalis. 
ACTIVE TREATMENT 

This differs in the two types of pneumonia 

that one sees after operation. In the pneu- 
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monias associated with much tracheitis and 
bronchitis with a tight cough but little 
cyanosis and toxemia, moist warm air is 
more important than the cold open air treat- 
ment. These patients do better with a 
steam inhaler by the side of the bed but with- 
out the croup tent which limits the supply of 
fresh air. As a rule they need little else in 
the way of medication. Codeine sometimes 
is indicated for the relief of cough. They 
do better in a semirecumbent position in a 
Gatch bed. 

When cyanosis, dyspnoea and toxemia are 
present and these are much more apt to be 
seen in the Groups I, I, and III than with the 
Group IV pneumonias, the patient should be 
given the cold fresh air treatment with the 
bed beside the open window or out on the 
roof or balcony. In these patients, disten- 
tion must be avoided by the early use of 
colon irrigations. ‘These irrigations, when 
given properly with the double tube method, 
remove gas and supply plenty of water by 
colonic absorption. This is a better means 
of forcing fluid than hypodermoclysis or 
infusion where the heart is apt to have a 
temporary but dangerous overload. 

Heavy stimulation is not indicated in the 
majority of cases. We are using digitalis 
both as a prophylactic measure in one ward 
and during the course of the disease. 


CONCLUSIONS 

1. Postoperative pneumonitis is a_ far 
more frequent complication than is acknowl- 
edged or reported. Its incidence in surgical 
services varies largely with the care given 
to its detection. These pneumonias are 
carelessly overlooked under the term “post- 
operative reaction.”’ 

2. The most important predisposing fac- 
tors are: 

a. Recent or concurrent inflammation of 
some part of the upper respiratory tract. 

b. Pulmonary congestion. 

c. Inhibition of normal respiratory move- 
ments or excursion as a result of abdominal 
incision. 

d. Debilitated states, such as sepsis and 
cachexia. 

e. Increase of the numbers and virulence 


of the pneumococcus during the winter and 
“arly spring. 

3. The most common inciting factor is the 
pneumococcus. Of the groups, the pneumo- 
coccus IV is the most frequently found in the 
patients’ sputum. 

4. The patients in which the Group IV 
is the inciting factor develop agglutinins 
against the pneumococcus IV at some time 
between the seventh and fourteenth day 
after the onset of the complication. 

‘5. The pneumonitis caused by pneumo- 
coccus IV is, as a rule, an atypical pneumonia, 
of short duration resolving by lysis and has a 
lower mortality than the Groups I, IT, and III 
pneumonias or the pyogenic or septic pneu- 
monias. 

6. The X-ray is a valuable aid in the early 
diagnosis of the complication. The lung 
shadow usually appears in the radiogram 
before frank signs of consolidation can be 
elicited. 

CASE REPORTS 

CaseE1. M. G., age 42, history No. 20653, 
Presbyterian Hospital. History. Increasing con- 
stipation with loss of weight during past year. Had 
tarry stool on several occasions. Roentgenogram 
shows stricture in ascending colon. No recent 
cold (Fig. 3). Operation. Exploratory cceliotomy. 
A lipoma was found in submucosa of ascending 
colon. Excision. Course. On third day dimin- 
ished resonance and breath sounds in right upper 
lobe. Roentgenogram shows beginning consolida- 
tion of right upper lobe (Fig. 3). Sputum and 
blood cultures were not made. Temperature and 
pulse chart, Fig. 4. 

Case 2. J.5S., age 32, history No. 21621, Presby- 
terian Hospital. History. In past 12 years two 
attacks of acute appendicitis. Since last attack, 
one year ago, she has had persistent tenderness in 
right lower quadrant. No history of recent cold or 
tonsilitis. Physical examination. Lungs clear. 
Throat not inflamed. Operation. Appendicectomy. 
Anaesthetic. Ether (Bennett apparatus) well taken. 
Course. On second day after operation, pharynx red. 
Temp. 104°. Lungs: Impaired resonance only abnor- 
mal sign made out. Roentgenogram showed begin- 
ning consolidation of right upper lobe (Fig. 5). Spu- 
tum culture. Pneumococcus I. Blood culture. Pneu- 
mococcus 1. Patient was treated with pneumo- 
coccus I serum but died on ninth day. Pulse and 
temperature chart, Fig. 6. 

Case 3. S. L., age 17, history No. 30115. 
Presbyterian Hospital. History. Two attacks of 
acute appendicitis. Present attack — two days dura- 
tion. No history of recent cough or cold. Physical 
examination. ‘Tenderness in right lower quadrant. 
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Pharynx and tonsils red. Operation, 
third day. Appendicectomy. Anesthetic. Ether 
(Bennett apparatus), well taken. Course. See 
chart, Fig. 8. Sputum culture. Pneumococcus 
Group IV. Blood culture. No growth. Physical 
signs: First day after operation, dullness, dimin- 
ished breathing, bronchial voice over right lower 
lobe. Second day, dullness slight, bronchial voice 
disappeared. Third day, lungs clear (Fig. 7). 

CasE 4. L. M., age 16, history No. 23043, 
Presbyterian Hospital. History. Congenital in- 
guinal hernia, coryza and pharyngitis for four days. 
Operation. Repair of hernia, orchidopexy. Anes- 
thetic. Gas-oxygen, well taken. Course. On sec- 
ond day, beginning signs of consolidation in right 
lower lobe. Fourth day, lungs clear. Sputum. 
Pure culture of pneumococcus mucosus, no agglu- 
tination with Group IandII serum. Blood culture. 
Sterile (Figs. 9 and 10). 


Lungs clear. 


The writer wishes to express his sincere appreciation 
to Professor George E. Brewer, Director of the Surgical 
Service at the Presbyterian Hospital for the opportunity 
of reporting these cases, to the attending medical and 
surgical and interne staff for their help and to Miss Ma- 
rion P. Olmstead, Resident Bacteriologist, for her untiring 
work in co-operating in this study. 
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CHRONIC SURGICAL PROSTATITIS'! 
cases of chronic prostatitis treated during 


HE incidence of prostatitis as a com- 
mon complication of gonorrhoea, its 
frequent association with spermato- 
cystitis, the prevalence of mixed 
infection, the disappearance of the gonococ- 
cus and the perpetuation of the disease by 
other pathogenic bacteria, the complex and 
obstinate symptomatology, the guarded 
and often gloomy prognosis due to the 
refractory nature of the affliction and its 
proclivity to recrudescences on the suspen- 
sion of treatment, and the morbidity of the 
disease are facts too well known to this 
audience to justify narration. 
The objects of this communication are to 
record certain noteworthy observations on 


the past year and to offer a plea in behalf 
of operative treatment for definitely selected 
types of this disease. 

There are very few textbooks on urological 
diseases that even mention the propriety 
of surgical intervention in the treatment of 
chronic prostatitis, much less its necessity, 
if we would permanently relieve or actually 
cure a small percentage of these troublesome 
cases. Obviously, neither prostatic ab- 
scess nor acute or subacute parenchymatous 
prostatitis, characterized by - miliary ab- 
scesses, for which Alexander (6) recommended 
and performed prostatectomy, should be 
included in this surgical group. It is alleged 


1 Read before the sixteenth annual meeting of the American Urological Association, Chicago, April 2, 3, and 4, 1917. 
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Fig. 1. Rectangular incision employed by the author. 


that prostatectomy for chronic prostatitis 
was first reported by Albarran (1) in 1goo, 
although I have been unable to confirm this 
statement. Since then LeFur (2), Goebell 
(3), Zuckerkandl (4), and Young (5) have 
performed this operation with brilliant re- 
sults. 

It is emphasized and will be remembered 
that the average case of chronic prostatitis 
proceeds to a satisfactory recovery by virtue 
of the well-known and time-honored con- 
servative therapeutic measures, and that 
prostatectomy should be reserved for those 
exceptional cases, the symptoms, pyogenic, 
urinary, or nervous of which fail to manifest 
satisfactory improvement under palliative 





Fig. 2. On the right were found three or four pea-sized 
necrotic foci similar to the diseased tissue on the left (case 
of B. F. B.). 
treatment. I am inclined to believe, how- 
ever, that, not infrequently, these cases are 
temporized with and might be more effec- 
tively handled surgically. Certainly an ap- 
preciation of the irreparable pathological 
state of the prostate when chronically in- 
flamed, commonly leading to a progressive 
tissue destruction, and cicatricial contrac- 
tures, permits of grave doubts as to the 
possibility of normal tissue restitution. In- 
deed there is just about as much hope of 
this as there is expectation of cellular re- 
covery in suppurative pancreatitis. 

Aside from a negligible mortality rate, the 
factors instrumental in restraining surgeons 
from prostatectomizing these cases more 





Fig. 3. Cystoscopic picture showing at the vesical 
neck anteriorly four or five smooth, soft nodules which 
projected from the mucosa (case of J. G. R.). 


Fig. 4. Cystoscopic view showing soft nodules and 


polypi from vesical sphincter anteriorly, projecting into 
urethra (case of I. R.). 

Fig. 5. Two large and a number of smaller polyphoid, 
cystic, or inflammatory formations situated in prostatic 
urethra (case G. B.). 
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extensively, may have been the possibility 
of resultant sterility and impotence — con- 
sequences of some moment to a young man. 
Sterility should not be accorded too serious 
consideration, since many of these patients 
are already sterile owing to their long stand- 
ing and ofttimes repeated venereal infection. 
The wife of one of the four cases of pros- 
tatectomy for chronic prostatitis reported 
by Young, Geraghty, and Stevens, sub- 
sequently bore a child. Likewise impo- 
tence is not infrequently a sequel of progres- 
sive, obdurate prostatitis, and therefore no 
contra-indication to a well performed perineal 
prostatectomy. Moreover, sociologically, in 
some of these cases of chronic pyogenic 
prostatitis, the future holds in store for the 
prospective wife a worse fate than impotency 
of the male. Irrespective of the above men- 
tioned sequelle, there are certain cases of 
the urinary and nervous types, in which 
surgical intervention is imperative, and no 
hesitancy need be felt relative to minor un- 
desirable operative results. 

In addition to the usual chronic diffuse 
and nodular forms of this affection, character- 
ized by pus in the prostatic secretion and the 
presence or absence of various pathogenic 
bacteria, not to mention the harassing urinary 
and neurological phenomena, experience re- 
cently has revealed to me a necrotic type, 
unassociated with any palpable enlargement, 
asymmetry, or abnormal tenderness of the 
gland. Illustrative of this form of chronic 
prostatitis, for which, apparently prostatec- 
tomy has been followed by remarkable 
results, the appended case history is sub- 
mitted: 

B. F. B., aged 57, referred by L. M. Allyn, Mystic, 
Connecticut, was admitted to the Polyclinic 
Hospital October 17, 1916, with the following 
history: The patient denies venereal disease, but 
states that during an attack of measles at the age of 
32, he had complete retention of urine, requiring 
catheterization, and presumes that he was infected 
at this time. In any event 19 years ago he was the 
victim of epididymitis with pyuria, and three years 
later first noted a stinging sensation at the end of the 
penis, most marked just before urination. Four 
years prior to admission, the patient’s symptoms 
became more aggravated and constant; he was 
unable to empty his bladder completely; frequency 
developed, then retention at times and he began 


to catheterize himself. The family and previous 
medical history were essentially negative. In spite 
of urinary antiseptics, by his local physician, his 
symptoms grew irregularly worse and three years 
ago he was referred for cystoscopy. Urinalysis 
revealed much pus, calcium oxalate crystals, an 
occasional erythrocyte and a faint trace of albumin. 
The prostatic secretion contained a few extra- 
cellular cocci and bacilli. The patient was 12 
pounds under weight; he felt tired and depressed, 
but his organic condition generally was excellent. 
All blood tests were negative. At this time the 
prostatic right lobe, per rectum, felt a little larger 
and boggier than the left and slightly larger than 
normal; a nodule of the left lobe was tender. The 
cystoscope showed a diverticulum, one centimeter 
in diameter, on the left lateral wall of the bladder. 
This, also the trigonum and vesical sphincter, dem- 
onstrated a state of chronic inflammation. The 
posterior urethra exhibited a low grade inflamma- 
tion. A diagnosis of chronic prostatitis, cystitis, 
and diverticulitis was made and the patient was 
sent home with instructions for urinary antiséptics, 
massage, and total irrigations. 

Periods of temporary improvement in health 
were followed by frequent recurrences of previous 
symptoms, steadily becoming more aggravated. 
During the past year frequency and urgency have 
been present every one to one and one-half hours 
by day and three times at night. Vesical tenesmus 
and strangury have been excruciating and moreover 
intensified by the repeated catheterizations which 
the patient was obliged to perform. When the 
desire to urinate occurred, he suffered the greatest 
agony, sometimes writhing in almost unbearable 
torture on the bed, clutching his genitalia in despair. 
Melancholia was mingled with desperation and on 
more than one occasion he was suspected of suicidal 
intentions. 

At the time of his admission to the Polyclinic, 
cystoscopy showed the cystitis and diverticulitis 
to have subsided. The prostate was normal in 
size, symmetrical, and not abnormally sensitive. 

The index of elimination of indigocarmin was 
found to be in the positive phase, namely 1.5, 
indicating a satisfactory functional state of the 
kidneys, and in desperation, with little expectation 
of finding much wrong with the prostate, and there- 
fore little hope of materially benefiting the patient, 
as a last resort perineal prostatectomy was advised 
and performed October 28, 1916. Aside from the 
usual rectangular perineal incision employed by the 
author (Fig. 1), the technique for conservative 
prostatectomy so well described and practiced by 
Hugh Young was followed. Bilateral incisions into 
both lobes of the gland, which externally appeared 
quite normal, revealed on the left a dark brownish 
mass of soft juicy consistency, obviously in a state 
of advanced necrosis; on the right the normal pro- 
static tissue was studded by three or four pea-sized 
necrotic foci similar to the diseased tissue of the 
left side, (Fig. 2). The small lobes were readily 
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enucleated or erased, the vesical orifice forcibly 
dilated digitally, a drainage tube placed in the 
bladder, the lobe cavities packed, the perineum 
repaired and the wound closed. The tubular drain 
was removed in two days, the packing on the fourth 
day and the cutaneous sutures on the sixth day. 
The patient was out of bed on the fourth day. He 
passed some urine per urethram on the fifth day 
and all urine naturally on the ninth day. He 
walked to the bath room also on this date and was 
allowed to return home on the eighteenth day. At 
the time of his discharge this patient was urinating 
with normal frequency and with absolutely no 
discomfort, for the first time in many years. Re- 
cent advices from him state that he continues to 
be free of urinary difficulties. 


Aside from Alexander’s acute or subacute 
parenchymatous cases with small abscesses 
and Young’s chronic interstitial or paren- 
chymatous cases with the usual cellular 
infiltration associated with cicatricial changes 
and more or less suppuration, epithelial 
desquamation and distention of the acini 
and closure of the ducts, there is no descrip- 
tion of the precise pathological state found 
in the few cases of prostatitis for which 
prostatectomy has been performed. There- 
fore the case described by the author and 
characterized by a definite necrotic condition 
of the chronically inflamed prostatic tissue 
is unique from the pathological standpoint, 
and merits report aside from the excellent 
clinical result obtained by prostatectomy. 


The second type of chronic prostatitis, 


in which surgical measures seem to be required 
for a complete cure, and to which attention 
may be appropriately directed are those 
cases of long duration, characterized by 
definite hyperplastic, polypoid, cystic, or 
papillomatous changes of the mucous mem- 
brane of the posterior urethra and vesical 
orifice, or by papules or nodules occasioned 
by prostatic or periprostatic inflammation, 
involving the submucosa and mucosa. These 
small tumors are frequently multiple; they 
are a cause for and aggravate urinary symp- 
toms and by virtue of this common associa- 
tion with chronic prostatitis, in the opinion 
of the writer, may be relegated to this disease 
in explanation of their origin. Such patients 
on posterior urethroscopy exhibit definite 
tissue changes, as above described, and de- 
-mand in conjunction with or subsequently 


to the treatment of their prostatitis, certain 
intra-urethral procedures of a surgical nature, 
of which fulguration or high-frequency spark- 
ing promises to be the best and has been 
attended by excellent results in three cases, 
brief histories of which are submitted. 


J. G. R., aged 50, was referred by C. C. Corson 
of Germantown, November 9, 1915, complain- 
ing of frequent urination night and day for 5 
years. He admitted having two attacks of gonor- 
rhoea 20 years ago. The first urine was clear but 
contained several suspended flocculi; after prostatic 
massage it appeared cloudy and the microscopical 
field was loaded with pus. On palpation the left 
lobe of the prostate was slightly enlarged; the right 
normal save for a tender nodule the size of a buck- 
shot; the base of the gland could not be well defined. 
The cysto-urethroscope evacuated 170 cubic centi- 
meters of residual urine and displayed at the vesical 
orifice anteriorly, four or five smooth, soft nodules 
projecting from the mucosa (Fig. 3). 

It was decided first to destroy these nodules, then 
to treat the chronic prostatitis. Four treatments 
with the Oudin electric spark, at weekly intervals, 
sufficed to accomplish this result, after which 
massage, irrigations, dilatations, and other anti- 
prostatic measures practiced for nine months were 
rewarded by an apparent cure. 

I. R., aged 40, was referred by A. B. Hirsh 
on June 23, 1916, complaining of ‘“‘threads in 
the urine.” He had experienced several attacks 
of gonorrhoea, the first 20 years and the last 5 
years ago. His symptoms dated back 10 to 12 
years and were complicated by premature ejacula- 
tions, preventing marriage. Three years ago he 
was treated for two years by genito-urinary special- 
ists and for the last five months had his prostate 
treated by electricity. The urine contained shreds 
loaded with pus cells. Per rectum the prostate 
felt normal in size, though slightly soft and in- 
filtrated over the right basal angle. Cysto-urethros- 
copy demonstrated a few soft nodules and polypi 
from the vesical sphincter anteriorly, projecting into 
the urethra (Fig. 4). Two treatments by fulgura- 
tion completely cleared the vesical orifice of these 
growths or nodules. Subsequent massage, irriga- 
tions, and topical applications of silver nitrate for 
three months entitled the patient to a clean bill of 
health. 

G. B., aged 27, was referred to the Genito-urinary 
Department of the Polyclinic Hospital on March 
9, 1917, by Doctor Frankhauser of Coatesville, 
Pennsylvania. The patient had been afflicted 
with a urethral discharge for three years, associated 
with a morning drop at present and some frequency 
of urination. Rectal examination showed the 
prostate to be normal on palpation, but slight in- 
filtration in the region of the left seminal vesicle and 
definite induration of the right vesicle. Cysto- 
urethroscopy revealed two large and a number of 
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smaller polypoid, cystic, or inflammatory formations 
situated in the prostatic urethra (Fig. 5); also an 
enlarged and chronically inflamed colliculus sem- 
inalis, with considerable congestion and inflamma- 
tion of the posterior urethra. ‘Two treatments by 
the high-frequency spark have destroyed at least 
half of these tumors. The patient is still under 
treatment but already admits improvement in his 
condition. 


In reviewing this subject in the light of the 
above case reports, the following points in the 
treatment of chronic prostatitis stand out 
conspicuously: 

1. Chronic prostatitis may be and is at 
times a surgical disease, requiring prostatec- 
tomy for its most efficient treatment. 

2. Chronic prostatitis is, not infrequently, 
associated with hyperplastic, polypoid, papil- 
lary or nodular formations of the mucosa of 
the prostatic urethra and vesical orifice, 
demanding removal by treatment coincident 
with that directed to the prostate. 


3. Fulguration or the high-frequency spark 
promises to offer the best method of intra- 
urethral treatment for this purpose. 

4. In protracted cases of chronic pros- 
tatitis, cysto-urethroscopy is always in- 
dicated and may be obligatory for proper 
diagnosis and treatment. 
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SOME OBSERVATIONS ON MILITARY SURGERY DURING ONE YEAR’S 
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make, it is our intention to point out only 

some of the more important facts in 

military surgery, which were impressed 
upon our minds during one year’s service with 
the British Army in France. 

To begin: Let us make it clear that there 
is no essential difference between military and 
civil practice; in other words, the same funda- 
mental principles that govern the one, govern 
the other. However, the types of injury 
which occur, the infection complications, and 
the conditions under which the wounds must 
be treated, present certain unusual aspects 
which may be roughly tabulated as follows: 

1. In military practice, the steel jacketed, 
or copper sharp pointed bullet is used ex- 
clusively. 

2. In military practice, the bulk of the 
injuries are due to fragments of shrapnel, or 


[° the few remarks which we have to 


high explosive casings, which always carry 
in portions of clothing, contaminated by 
soil richly impregnated with infective organ- 
isms. 

3. Because of the intensive cultivation of 
the soil and consequent contamination of 
clothing, the majority of the cases are in- 
fected. 

4. In military practice, the time between 
the receipt of injury and the first dressing, 
may be considerable. The injured often lie 
between trenches or in the first dressing sta- 
tions from one to three days before proper 
surgical treatment can be instituted, thus 
permitting infection to gain great headway. 

5. In military practice, the normal resist- 
ance against infection and shock may be 
greatly lowered because of loss of sleep, in- 
sufficient and irregular nourishment, almost 
constant exposure, high nervous tension, and 


1 Read before the Chicago Medical Society, October 10, 1917. 
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frequently excessive hemorrhage, before the 
men receive first aid. 

This covers in the main the important 
differences between military and civil practice. 

In what follows we make use of no statistics 
and mention few individual cases. We have 
not even made a careful study along any par- 
ticular line, but the points which we have to 
present are all based upon personal observa- 
tions and, to our mind, are most important. 
We have not touched on the medical aspect at 
all, but have confined ourselves almost en- 
tirely to gunshot wounds. Volumes have 
been and will be written on every phase of the 
subjects, which we shall merely mention, so, 
we repeat, that this short paper will only 
touch upon a few of the more fundamental 
principles of military surgery as developed in 
the present war. While elaborate and de- 
tailed works will be most valuable from the 
standpoint of statistics and the evolution of 
different methods of treatment, etc., they are 
not so important at the present critical time 
as short, concise articles, embodying only 
essential features, based upon personal ob- 
servations extending over a sufficient period 
of time to justify conclusions. 

Let us begin by giving an idea of how the 
wounded are cared for from the trenches down 
to the base hospitals in France and England. 
The only part of the line that we have visited 
and know anything about is the British 
salient at X, so we will take that as a typical 
example of the entire British front. 

1. There are the first dressing stations in 
the following positions: 

a. In dug-outs in the trenches. 

b. In the cellars of chateaux, just behind 
the line. These cellars are rendered as nearly 
bomb-proof as possible by means of earth 
works and sand bags. 

c. In the basements of some of the wrecked 
buildings at X. 

The British trenches are from 4 to 5 miles 
beyond X on the three sides of the salient. 
In these first dressing stations only the neces- 
sary work is done. Active hemorrhages are 
checked, edges of wounds cleansed with alco- 
hol and iodine, dry cyanide of mercury dress- 
ings placed on the wounds, and temporary 
_splints applied to fractured limbs. The in- 


jured men are brought here by stretcher 
bearers who go into the trenches and here they 
are kept until the ambulances from the field 
ambulance station arrive. The field ambu- 
lance hospital is at Y, seven miles from X, 
through the opening in the salient, and the 
ambulances from here evacuate the first 
dressing stations at X, three times in twenty- 
four hours; in the morning at three o’clock, 
again at noon, and again in the evening. Of 
course, during periods of great activity, 
evacuations are much more frequent. The 
dressing stations in the trenches and just back 
of the line, however, are evacuated only at 
night, because of the heavy shell and machine- 
gun fire, which is going on all day. 

2. From the first dressing stations the men 
are taken to the field ambulance hospital at Y. 
Here all urgent operations are performed, such 
as ligations to control active haemorrhage, 
necessary amputations, urgent skull opera- 
tions, etc. Patients are kept here as short a 
time as possible; from a few hours to one or 
two days. 

3. From the field ambulance they are sent 
to the casualty clearing stations, situated two 
miles distant at the rail heads. Here all 
necessary operations are performed that were 
not done at the field ambulance, such as 
Japarotomies for abdominal gunshot wounds, 
decompressions, amputations, etc. Here, too, 
anti-tetanic serum is given to every man with 
an open wound. It might not be out of place 
here to mention the excellent results that are 
being obtained in gunshot wounds of the 
abdomen in these hospitals. All cases are 
operated upon, with 50 to 60 per cent re- 
coveries. Patients remain in the casualty 
clearing stations from a few hours to a week 
or ten days, except during periods of great 
activity, when both field ambulance and 
casualty clearing hospitals are used as first 
aid stations. 

4. From the casualty clearing stations, 
the patients are transported in ambulance 
trains to the base hospitals in France. These 
are located from twenty to forty miles behind 
the line at three centers: Boulogne, Etaples, 
and Rouen. In and around Etaples, where 
our unit was stationed, there were accom- 
modations for 45,000. In these hospitals, all 
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operations are done that were not performed 
at the field ambulance and casualty clearing 
stations. Here all shrapnel and bullets are 
accurately localized with the X-rays and 
removed, and all operations are performed 
that will not necessitate the patients remain- 
ing in the hospital more than 3 or 4 weeks. 

5. From the base hospitals in France the 
patients are sent either to the reinforcement 
camps for return to the line or to the per- 
manent base hospitals in England. The 
cases sent to England include those which 
are permanently incapacitated and in which 
recovery will require longer than 3 or 4 weeks. 


GENERAL CONSIDERATION 
INJURIES 

A. Practically all shrapnel and high ex- 
plosive shell wounds are infected because — 

1. Pieces of clothing are always carried 
into the tissues with the fragments of shell 
casing, and, 

2. The rate of speed at which the frag- 
ments travel is relatively slow and therefore 
they, with the pieces of clothing, remain in the 
tissues. The only cases of shrapnel wounds 
not infected are those caused by small sharp 
pieces which penetrate but do not carry in 
foreign material. 

B. All bullet wounds are clean, except in 
cases where the bone is shattered and the 
wound of exit is therefore large. They are 
clean because the bullets travel at a high rate 
of speed, make a small wound of entrance, a 
small wound of exit and carry no fragments of 
clothing with them. 

C. The wound of entrance and the wound 
of exit are always the same size, except where 
the bullet has struck bone. In these cases, 
the bullet may flatten, become deflected, or 
fragments of bone be carried out, causing the 
wound of exit to be larger than that of en- 
trance. Here the contact of tissue with in- 
fected clothing or soil, renders infection 
possible. 

Nothing definite has been learned as to the 
different effect of bullets fired at long or short 
range, though it is generally supposed that the 
bullet is steadiest in mid-distance. It makes 
no difference as regards the wounds of en- 
trance and exit, whether the bullet is reversed 
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or fired point forward, or whether it is of steel, © 
nickel, lead or copper, provided it does not 
strike bone. If a lead bullet strikes bone, it 
will naturally spread more than a steel- 
jacketed one, but through soft tissues, there 
is no spreading action and the dreaded 
‘“‘dum-dum” effect, therefore, does not exist. 
Shrapnel bullets travel only at the rate of 
speed of the shell which contains them, and 
therefore are very likely to remain imbedded 
in the tissues. 

D. Infection. ‘The ordinary pus organisms 
are responsible for most of the trouble in 
shrapnel wounds. The _ streptococcus, 
staphylococcus, and the colon bacillus are 
most frequently found. The gas_ bacillus 
complicates many of the wounds caused by 
shrapnel casing for the simple reason that it is 
present in the soil and clothing, and is there- 
fore carried in with the fragments. It is 
almost certain, however, that it is always a 
secondary infection, and never exists alone. 
The gas bacillus may be looked upon from a 
practical standpoint as a saprophytic organ- 
ism, which grows in the body only in tissues 
already killed by intense infection or injury, 
and produces its peculiar effects within the 
tissues by distention and pressure from the 
gas formed. In other words, it is probable 
that the gas bacillus, by distending and dis- 
secting the tissues with gas, merely aids ex- 
tension of the primary infection and renders 
its local action and absorption of its toxins, 
more rapid and intense. It is also probable 
that the gangrene usually attributed to the 
gas bacillus is in reality due to the primary 
infection, and that the bacillus is merely an 
accident, producing its effects in the already 
dead tissues. We say this with the full 
knowledge that some pathologists have re- 
ported cases in which they claim to have 
isolated the bacillus from the blood of patients 
before death. We think these were cases of 
accidental contamination, or terminal in- 
fection. 

It is unnecessary to consider infection by 
the tetanus bacillus, further than to state 
that it not infrequently complicates extensive 
injuries of the buttocks, and wounds of the 
rectum and large intestines. This is true 
because the bacillus is a fecal organism, and 
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in the above named injuries the field is con- 
taminated by feces. Furthermore, as this 
organism is ever present in the richly culti- 
vated soil of Belgium and France, it may be a 
complication of any condition in which the 
skin has been abraided, and the superficial or 
deep lymphatics exposed. This is most 
strikingly illustrated in the cases of ‘‘trench 
feet,”’ in which blebs form, rupture, and per- 
mit the invasion of the tetanus bacillus. We 
have in mind one such case in which death 
occurred. 

F. Treatment of infected wounds. (1) All 
shrapnel and particles of clothing should be 
localized and removed as soon as possible. 
This is an invariable rule except in cases where 
the pieces of metal are very small, difficult 
of removal and not associated with infection. 

2. After removal of the shrapnel and frag- 
ments of clothing, the abscess cavity, or 
infected area, should be freely drained by 
means of fenestrated rubber tubes. 

3. All irrigations are superfluous and use- 
less and should not be employed, as their use 
causes unnecessary suffering to the patient 
and they do absolutely no good, except as a 
deodorant. So much has been written during 
the past year concerning the almost magical 
effects produced by sodium hyposulphite 
solutions upon infected wounds that we feel 
we should record our own observations. 

In our hospital of fifteen hundred beds, the 


surgical side was divided into three services’ 


for the first six months, and into two for the 
last six months. During the year more than 
seven thousand surgical cases were treated. 
During the first six months the eusol treat- 
ment of wounds, with intermittent irrigation 
through multiple drainage tubes, was used 
entirely on service No. 1, in more than one- 
half the cases on service No. 3, and in none 
of the cases on service No. 2. During the last 
six months it was used in nearly all cases 
on service No. 1 and in none on service No. 2. 
The surgical cases were equally divided be- 
tween the different services; thus we had 
ample opportunity of observing the effects of 
hypochlorous acid solutions in all varieties of 
infected wounds, and to compare them with 
the results obtained by thorough and ade- 
quate drainage without irrigations of any 


kind. ‘The result of these observations is that 
we can say without hesitation that in not one 
single case did we observe any of the phenom- 
enal results that have been recorded in the 
numerous articles above referred to. Further- 
more, we are firmly convinced that the old 
established treatment of incision and ade- 
quate drainage gives as good if not better 
results than are secured by irrigations of 
any kind. 

It might be argued by the advocates of the 
Carrel-Dakin method that we did not employ 
the treatment exactly according to the strict 
and rigid formula which has been laid down, 
and that our failure to secure results was 
therefore due to the treatment being im- 
properly used. In reply, we must say that it 
is inconceivable for us to imagine that very 
slight variations in technique, could produce 
such enormous variations in results. The 
eusol solution used was made after the pub- 
lished formula, and in all cases multiple 
drainage tubes carried it into the deepest 
recesses of the wounds; also the irrigations 
were intermittent, the solution being allowed 
to flow into the wound from a container fas- 
tened to the side of the bed. We cannot at 
this writing, state the exact length or diameter 
of the tubes, or the exact number of perfora- 
tions, but this is one of the minor differences 
of technique which should not produce enor- 
mous differences in results, particularly in 
view of the fact that free chlorine is the active 
agent liberated when both hypochlorous acid 
and sodium hypochlorite come into contact 
with organic matter. In other words, the 
effect of eusol and Dakin’s solution should be 
exactly the same, so far as the overcoming of 
infection is concerned. 

Again we state that in not a single severely 
infected wound did we see any hastening in 
the process of healing that could be directly 
attributed to the use of the hypochlorous acid 
solution, and, after observing hundreds of 
compound comminuted infected fractures of 
the long bones, treated with and without it, 
we can say definitely that from our observa- 
tions the solution enjoys only one place in the 
category of medicine, that of a deodorant. 

Now, let us analyze briefly, the technique 
of the Carrel-Dakin method, and see what is 
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claimed necessary in order to secure the 
marvelous results recorded: 


1. We are given to understand that the method 
must be used according to a definitely standardized 
formula. In the first place, the solution must be 
carefully made so that it will be free from alkali 
and contain not more than o.5 and not less than 0.45 
per cent of sodium hypochlorite. Now if there is 
the slightest alkalinity, or if the solution contains 
0.51 per cent or 0.449 per cent of sodium hypochlo- 
rite, the results may not be obtained. 

2. It is emphasized that all those that are to use 
the Carrel-Dakin method must have at least two 
weeks’ training in a hospital where the method is 
correctly employed. If such training has not been 
had, there is a loop-hole for escape in case of failure. 

3. An apparatus, of special design, must be used 
if one is to secure results. If the apparatus varies 
even slightly, from this design, the failure, which 
may result, is the fault of the surgeon and not the 
treatment. 

4. The ‘‘focus of infection must be reached by the 
solution” and in any case where it is impossible to 
demonstrate that this has been done — and there 
must be many — no one can say that the method 
is to blame if results are not obtained. 

5. In order to secure the miraculous results re- 
ported, treatment should be begun within 24 or 36 
hours from receipt of injury. Now, in active service 
at the front, this is impossible in the majority of 
cases, and the failure to secure sterilization of the 
wounds can, therefore not be laid at the door of 
the Carrel-Dakin method. 

6. All necrotic tissue and all foreign bodies must 
be removed before the treatment is started. Now, 
as localization of foreign bodies by the X-rays is 
possible in only a small percentage of cases within 
36 hours, no special form of treatment can be held 
responsible if results are not obtained. 

7. The solution, which should penetrate all 
diverticula of the wound, must be renewed every 
two hours and only a sufficient quantity used to fill 
the wound without overflowing. If these instruc- 
tions are not carefully followed, no one can say that 
the method has failed. 

8. The definite statement is made that when 
only one bacterium is present in five fields, with a 
one-twelfth oil immersion objective, suture of the 
wounds may be carried out and will be followed 
by primary union. If, however, there is one bacte- 
rium to two of three fields, failure will probably 
result. This to us is absurd. 

g. The rubber tubes must be 5 mm. in diameter, 
inside lumen of 3 mm. with a t mm. wall; also they 
must be of pure rubber and perforated from six to 
twelve times on four sides with a special punch. 
These conditions are essential to the treatment and 
must be adhered to if good results are to be secured. 

10. The tubes must penetrate into every crevice 
of the wound, so that every square millimeter of 
wound surface must be constantly bathed with the 





solution. Of course it is obviously impossible to 
prove that this has been done in any given case, but 
it is one of the requirements, which must be fulfilled. 

11. Strips of gauze must be packed loosely be- 
tween the tubes, which are from 15 to 25 cm. long, 
and should never be packed tightly in the wound. 
If, because of swelling of the wound, the gauze 
should be found to be tightly packed at redressing, 
failure may result. 


It is useless for us to continue an enumera- 
tion of the many things that must be done ina 
very particular manner in order to secure 
the desired results, but we have mentioned a 
sufficient number to demonstrate the diffi- 
culties encountered in following out the stan- 
dardized formula. They are so numerous 
that it is perfectly safe to say that if they were 
all carrfed out, a complete sterilization of the 
wound might be obtained. 

The sterilization of a septic wound by 
means of any solution seems to us, in the light 
of our experience, too absurd even to consider 
seriously. The statement is made that the 
bacteria on the surface will rapidly disappear, 
and no doubt this is true, for they are being 
constantly washed away by the repeated 
two-hour irrigations. This would naturally 
be the case with any fluid used in the same 
way, be it sterile water or sodium hydro- 
chlorite solution; therefore, the number of 
bacteria on the surface of the wound cannot 
possibly be an index to the degree of infection 
in the tissues. Everything considered, we 
must conclude, that the Carrel-Dakin method 
is nothing more or less than adequate drain- 
age of the wound with irrigation by an anti- 
septic solution. Now, many prominent sur- 
geons have demonstrated in their own experi- 
ence many years ago, that all irrigations of 
infected wounds were useless, and this is as 
true today as it was then. 

Since we have been so unfortunate as to be 
unable to secure results with the use of any 
antiseptic solution in infected wounds, it 
would seem proper to inquire into the reasons 
for our failure. These, to us, are perfectly 
obvious. 

In the first place, all antiseptic irrigations 
affect only the pathogenic organisms on the 
surface of the wound with which they come in 
contact. It makes no difference whether 
there be one or one hundred tubes inserted in 
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an infected area, it still resolves itself into a 
partial disinfection of the surfaces which are 
in contact with the tubes. In other words, 
all solutions are absolutely powerless to affect 
pathogenic organisms which are present 
beneath the surface, and it is these organisms 
that are doing the damage. 

All micro-organisms on the surface of an 
infected wound are harmless and are of no 
consequence, for the simple reason that they 
have been thrown out of the tissues by the 
exuding serum. ‘To kill and wash these away 
obviously does no good. The reason why we 
are unable to penetrate tissue with antiseptic 
solution is perfectly plain. Within the tissues 
there is always a plus pressure in both the 
blood and lymphatic vessels in relation to the 
surface of the wound. ‘This means that 
the flow of serum is always outward toward 
the surface, which makes it as impossible for 
any solution to enter as it is for water to flow 
up hill. To be sure, certain chemicals are 
absorbed, but they are absorbed by the super- 
ficial lymphatic vessels only, and do not enter 
the intervascular spaces. ‘These few simple 
and obvious facts explain the failure of all 
irrigations. 

Most extravagant claims have been made 
by many surgeons as to the miraculous results 
obtained by the Carrel-Dakin method; for 
instance, one claims that 99 per cent of the 
wounds treated by him, according to this 
method, have healed by primary union; 
another, that in 80 cases of compound frac- 
tures, not one suppurated. Still another 
states that the method is an absolute specific 
in all cases of infected wounds; and therefore, 
we are led to believe that we are masters of 
infection. In the light of our experience, we 
cannot believe these statements, though we do 
not question that those who made them were 
honest in their convictions. Yet, there is no 
question but that better work is being done in 
the first dressing stations and base hospitals 
at the present time than during the first year 
of the war. More lives are saved, fewer 
amputations are done, and more men are being 
returned to the line in a shorter period of time. 
We believe that this is due to the fact that we 
have learned by experience how better to 
deal with war injuries. Moreover, the mili- 


tary hospitals have become better organized, 
the elements of excitement and newness have 
subsided, and the entire business of caring for 
the wounded has settled into a well-regulated 
and well conducted organization. We be- 
lieve that the better work which is done now 
is due to these conditions and not to any 
revolutionary methods which have been 
evolved for the treatment of injuries. 

4. Hot wet dressings are useful in relieving 
pain and facilitating drainage by preventing 
the drying of discharges. Hot water answers 
the purpose as well as any solution. 

5. Vaccine treatment for infected wounds 
in the base hospitals is of little value, because 
the cases are all acute and do not remain long 
enough for beneficial results to be secured. 

G. In military practice all bullets should be 
removed unless their removal is attended by 
danger to life. Here military practice differs 
from civil, because in the former the object is 
to return all men to the front as soon as possi- 
ble, and no man will go back so long as he 
knows there is a bullet in his body. There- 
fore, all bullets should be removed. 

There are a few points on injuries of differ- 
ent parts of the body which were forcibly 
impressed upon us during our service, and 
which we feel should be recorded. There is 
no attempt at completeness in the considera- 
tion of these injuries, and only the more com- 
mon ones are mentioned. ‘The few that are 
presented, however, are of the utmost im- 
portance. When we speak of gunshot 
wounds, we mean injuries produced by shrap- 
nel and high explosive casings, rifle bullets and 
shrapnel balls. 

The head. All bullet and shrapnel wounds 
of the head should be operated on unless it is 
perfectly clear that the skull is uninjured. 
This is necessary because of the fact that 
pieces of the cap or helmet are usually carried 
in, and especially in the case of shrapnel 
wounds, fragments of the inner and to a lesser 
extent the outer table are driven into the 
brain. In bullet and small shrapnel wounds, 
the operation should consist of first cutting 
away and cleansing the margins of the wound 
itself, and then turning down a horse shoe 
shaped flap of the scalp, including the peri- 
osteum, with the wound in the center. This 
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gives a perfect exposure of the injury in the 
skull, which should be enlarged with rongeur 
forceps as much as is necessary and any 
foreign material, depressed fragments of bone, 
and necrotic brain tissue carefully removed. 
A small drain should always be inserted 
through an angle of the incision for 24 or 48 
hours, depending upon the nature of the 
wound. Larger shrapnel wounds should be 
enlarged, the edges cut away and treated in 
the same manner. In all cases roentgeno- 
grams should be taken and any pieces of 
shrapnel or bullets carefully localized. It is 
not advisable to attempt to remove shrapnel 
or bullets from the brain unless they are 
accurately localized near the surface, and 
easily accessible, because much more harm 
than good will be done. If the metal is lo- 
cated deep in the brain and signs of infection 
develop, the best treatment is carefully to 
insert a tube of rubber, aluminum or glass, 
into the brain substance, so that the end will 
be as near as possible to the metal. This tube 
should be allowed to remain in place until 
drainage is established and the conditions 
warrant its removal, or further interference is 
indicated. In all cases, the opening in the 
skull should be as small as possible. Large 
osteoperiosteocutaneous flaps should never 
be made, for the simple reason that if much 
bone is removed in the presence of infection, 
cerebral hernia and fungus cerebri are very 
likely to develop and prove fatal. 

. The results of decompression operations for 
the relief of intracranial pressure due to 
hemorrhage from gunshot wounds are very 
unsatisfactory, because the haemorrhage is 
usually very extensive and the destruction of 
brain tissue great, before the patient comes 
to operation. However, if signs of paralysis 
of the basic centers have not begun, operation 
should be performed, always remembering 
to make the opening in the skull small and to 
cover it carefully with muscle and fascia. 

The neck. Gunshot wounds of the neck 
deserve special consideration only when they 
involve important structures, such as the 
trachea, pharynx, oesophagus, great vessels, 
and nerves. If the trachea or larynx is 
injured, extensive emphysema of the sub- 
cutaneous tissues and oedema of the glottis are 
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likely to result. The former should be 
treated by exposure and suture and the latter 
by tracheotomy if necessary. The greatest 
danger following injuries of the pharynx and 
cesophagus, is cellulitis of the neck, which 
frequently extends downward, causing a 
fatal mediastinitis. Early and adequate 
drainage is indicated. 

The great vessels are often injured by the 
sharp edges of shrapnel casing or small sharp 
pieces of metal contained within the shell, 
which may partially or entirely cut through 
the vessel wall. In some cases, immediate 
and fatal hemorrhage takes place, while in 
others the bleeding does not begin until the 
metal is removed, when it is profuse and must 
be dealt with by suture or ligation. The 
brachial plexus is occasionally injured but not 
so often as one would suppose. We will say 
more on the subject of the blood-vessels and 
nerves later. 

The chest. Bullet and shrapnel wounds of 
the chest may or may not involve the lung, 
and may or may not cause hemothorax and 
hzemoptosis. When hzemothorax is present, 
the hemorrhage usually comes from the lung 
and not from the vessels of the chest wall. 
Hemoptosis usually means that the lung has 
been injured by the projectile but not in all 
cases, as in some, concussion may be re- 
sponsible for the bleeding. Of the many 
cases of gunshot wounds of the chest which 
came under our observation, not one died. 
In cases of haemothorax, after the active hem- 
orrhage has ceased, it is good practice to 
aspirate from one-fourth to one-half the quan- 
tity of blood in the pleural cavity, as this has 
been demonstrated to hasten absorption of 
the remainder and so prevent a permanent 
atelectasis of the compressed lung. 

In cases where shrapnel is imbedded in the 
lung and cannot be removed with safety, sup- 
puration usually develops around it and pre- 
sents all the signs and symptoms of lung 
abscess. These cases are treated as any 
ordinary lung abscess, except that it is usually 
possible at the time of operation, to remove 
the foreign bodies which lie loose in the abscess 
cavity. Empyzema of the pleural cavity is a 
not unusual complication after haemothorax. 
It is easily recognized and the indications for 
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treatment are clear. Occasionally gas-bacil- 
lus infection further complicates an empyema 
and gives rise to rather characteristic signs 
and symptoms. These develop in cases of 
hzmothorax which were previously running 
little or no temperature. They are: sudden 
rise of temperature to 104° or 105°, great 
prostration, pallor and rapid pulse and 
respiration. Aspiration shows a_ grayish 
foetid pus that may or may not be mixed with 
gas. Immediate drainage of the pleural 
cavity is imperative. The physical signs are 
those of a hemo-pneumo-thorax and it is 
probably the presence of a large quantity of 
gas in the pleural cavity, which causes the 
urgent symptoms. We can say nothing of 
gunshot wounds of the heart, as we saw only 
one case where there was a small piece of 
shrapnel imbedded in the heart wall and we 
did not have an opportunity to remove it. 

The abdomen. Our experience with gun- 
shot wounds of the abdomen was very limited, 
as we had no fresh cases, and saw the patients 
only after they had been operated upon at the 
casualty clearing stations. As stated before, 
the results obtained have been excellent, 
from 50 to 60 per cent of those operated on 
recovering. Perforations of the small in- 
testines show a higher mortality than those 
of the large for three reasons: 

1. Because perforations of the small in- 
testine are usually multiple while those of the 
large are single; 

2. Because the fluid contents of the small 

~ intestine escape at once into the peritoneal 
«cavity; and, 

3. Because in the case of the large intestine, 
adhesion to the anterior abdominal wall, with 
fistula formation, often takes place, while this 
practically never occurs in the small. Early 
operation, with suture or resection and drain- 
age of the peritoneum, is absolutely essential. 

Gunshot wounds of the liver are always 
serious, especially in the case of shrapnel, 
which produces extensive laceration, destruc- 
tion of the liver substance and severe hzmor- 
rhage. The missile may pass through the 
liver and lodge in the pancreas, causing 
retroperitoneal suppuration and fat necrosis. 
Subphrenic abscess, pylephlebitis, and sec- 
ondary hemorrhage are among the serious 


complications of gunshot wounds of the 
liver. 

Bullet and shrapnel injuries of the bladder 
may be intra- or extra-peritoneal, and should 
be treated accordingly, the former by laparot- 
omy, with suture of the bladder wall and 
drainage; the latter by free drainage of the 
perivesical tissue. In both, the bladder itself 
should be continuously drained suprapubic- 
ally, perineally, or per urethram, as may be 


indicated. 


Rectum. In extensive wounds of the rectum 
early colostomy should always be performed, 
preferably in the sigmoid or descending colon. 
This puts the rectum at rest and prevents the 
constant contamination of the field with 
feces. Later, the rectal injury should be 
repaired if possible and the fistula closed. 

Joints. In gunshot wounds of the joints, 
the synovial membrane, cartilage, and bone 
are always injured to a greater or less extent. 
In the case of bullet wounds without infection, 
there is hemorrhage in the joint cavity, great 
swelling, and pain on motion. We refer now 
to the larger joints, such as the knee, elbow, 
shoulder, and hip. In these cases, aspiration 
of the blood, rest, and extension, with passive 
and active motions as soon as conditions will 
permit, are indicated. In shrapnel wounds, 
infection and suppurative arthritis always 
occur and greatly endanger, not only the 
joint and limb, but also the life of the patient. 
Removal of the metal and fragments of 
clothing, with adequate drainage at the earli- 
est possible moment are indicated. In the 
case of the knee-joint, if the infection is severe, 
it has been found good practice to open wide 
the joint cavity by turning up the patella in a 
flap, the horseshoe shaped incision extending 
around it, with the pedicle above. The 
ligamentum patelle is sutured to the skin on 
the anterior surface of the thigh and the limb 
is immobilized in extension by means of a 
posterior plaster-of-Paris splint. The joint 
is kept open in this manner until the infection 
has subsided, -when the patella is removed, 
the flap turned back into place and the joint 
allowed to ankylose. In the elbow the sup- 
purative arthritis is usually associated with 
extensive comminution of the bones entering 
into the formation of the joint, especially the 
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lower end of the humerus. Here it is often 
best to do a resection of the joint, removing 
all the shattered fragments, and then main- 
tain efficient drainage. When the infection 
has subsided, and two or three months after 
the wound has healed, a bone transplantation 
should be performed. These methods of 
resection with wide open drainage are some- 
times necessary in the shoulder, hip and 
wrist, but in a smaller percentage of cases. 
We do not mean to advocate these radical 
measures in all cases of suppurative arthritis, 
but they should be resorted to when the 
infection is intense or persistent, and before 
amputation is considered. 

Infected compound fractures. Infected, 
compound, comminuted fractures of the long 
bones constitute one of the most difficult 
problems in military surgery today. After 
a year’s experience in one of the busiest base 
hospitals in France, we can say without 
hesitation that we have made very little 
progress in the treatment of these conditions. 
After we have removed the metal and frag- 
ments of clothing and instituted free drainage, 
we have done all that can be done, except to 
keep the limb in good position and wait until 
the infection subsides. Where there is ex- 
tensive comminution and the infection is 
severe or very persistent, it is often good 
practice to remove all fragments and saw the 
bone off squarely above and below. This 
leaves a cleaner cavity, which heals more 
rapidly, and the defect can be bridged across 
later by a bone transplantation. This meth- 
od is used extensively by the French military 
surgeons, probably too extensively, as the 
majority of cases will recover without it and, 
of course, with much better functional result. 

The means of supporting the limb during 
the long period of immobilization, which is 
required for healing in these cases is im- 
portant. It is best accomplished by a modifi- 
cation of the Hodgen’s splint applied as 
follows: One six-foot upright at each end of 
the bed supports a horizontal beam running 
from head to foot. These uprights and beam 
may be shifted to either side of the bed as 
occasion demands. Inthe case of the femur,a 
stout wire frame, bent for the knee, holds on 
each side, the transverse slings of canvas 


which support the limb. This splint, con- 
taining the thigh and leg, is suspended from 
the horizontal beam by means of cords 
attached to the middle and each end of the 
frame. These cords converge into one, 
which runs over pulleys screwed into the 
under surface of the beam. A weight of 10 
to 20 pounds attached to the end of the cord 
beyond the foot upright, allows the limb to be 
raised or lowered when the patient moves. 
An ordinary Buck’s extension, attached to 
the leg and thigh below the site of fracture, is 
used to overcome shortening and to keep the 
fragments in line. Exactly the same prin- 
ciple is applicable to the arm and forearm. 
The great advantage of this method is that 
the wounds may be dressed easily without 
disturbing the patient, merely by removing 
the canvas sling under the dressings and re- 
placing it when through. Counter, trans- 
verse, and vertical extensions may be easily 
applied if indicated. 

Amputations. One very important point 
has been brought out in this war, and that is 
the advisability of early amputations in cases 
of very severe injury of the extremities with 
intense infection and violent systemic intoxi- 
cation. In all cases where the infection is 
virulent and the future usefulness of the limb 
if saved, is doubtful, amputate. This applies 
particularly to gas infections, and where there 
has been more than one secondary hemor- 
rhage in a septic field. Such amputations 
should be performed high above the infected 
area, the work done as rapidly as possible, 
very little anesthetic used and the stump left 
wide open. Never suture the flaps, as the 
drainage will thereby be rendered less efficient 
and the sutures will invariably have to be 
removed. Unless the injury is low down in 
the leg, it is best to amputate above the knee. 

Spinal column. Gunshot wounds of the 
spine with irreparable injury of the cord are 
by no means uncommonly observed and are 
usually produced by bullets, shrapnel causing 
in the majority of cases such severe injury 
that death occurs before the patients reach 
the base hospitals. The bullets often lodge in 
the spinal canal and are removed by laminec- 
tomy. All such operations of which we have 
any knowledge have been absolute failures, 
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for the simple reason that the cord at the site 
of injury has been destroyed, and therefore the 
removal of bullets or blood clots has been of no 
avail. However, as the operation is not 
associated with great danger to life, and the 
cases are hopeless without it, it should’ con- 
tinue to be performed, in the hope that the 
cord has not been severed and that the 
paralysis is due to pressure only. 

The blood-vessels. The larger blood-vessels 
may be injured by bullets or shrapnel. In 
some cases, a bullet may pass through a 
large artery, like the superficial femoral, with- 
out fatal hemorrhage taking place, the vessel 
becoming occluded by clot formation on each 
side of the injury. In other cases arterio- 
venous aneurism develops, or merely a trau- 
matic aneurism of the artery at the site of 
injury. Very frequently the vessel wall is 
partly or wholly divided by the sharp edge of 
a piece of shrapnel and bleeding does not 
occur until the shrapnel is removed. In 
these cases the opening in the artery or vein 
must be closed by suture, or the vessel ligated 
above and below. Blood-vessel suture has 
played a very small réle in the surgery of the 
present war, for the reason that almost all 
the wounds are infected and, as is well known, 
no vessel can be successfully sutured in a 
septic field. We have been especially inter- 
ested in this line of work for a number of 
years past and were constantly on the lookout 
for cases in which it could be used, but in 
vain. Secondary hemorrhages are very com- 
mon where the larger arteries have been 
ligated in a septic field, and this is especially 
true in the case of gas infections, for here the 
gas dissects the vessel free from all surround- 
ing structures and consequently it loses all 
support. The danger of secondary hemor- 
rhage from the large vessels increases enor- 
mously the nearer the ligation is to the heart, 
because of the increase in the square surface 
against which the pressure acts. This con- 
stant pounding against the ligated, septic, 
vessel wall, finally results in the cutting 


through of the ligature, and secondary hem- 
orrhage. We have learned a very important 
point about secondary hemorrhage in in- 
fected fields, and it is this: If secondary 
hemorrhage occurs more than once, waste no 
time in further ligations but amputate im- 
mediately. If this rule is followed many 
lives will be saved. 

Nerves. Injury to the larger nerve trunks 
is not so common as might be supposed. 
They may be partly or completely divided by 


bullets or shrapnel; they may become im- 


bedded in scar tissue after injury to the sur- 
rounding structures; they may be paralyzed 
by contusion or concussion, as when the pro- 
jectile passes close to them or lodges over 
them, or the function may be lost by minute 
pieces of shrapnel becoming imbedded in their 
substance. We have observed many cases 
illustrating each of these injuries. The 
brachial plexus is most often injured because 
of its exposed position, either in the trunks, 
the cords, or the branches of distribution. 
The median, ulnar, and radial in the upper 
extremity and the sciatic, common peroneal 
and popliteal nerves in the lower, are also 
frequently injured. In all of these cases 
where organic lesions can be demonstrated to 
exist, the wounds should be allowed to heal 
completely before an operation is performed. 
Where the nerve has been divided, the opera- 
tion consists of the resection of the bulbous 
ends with suture of the stumps. When the 
nerve has been imbedded in fibrous tissue, it 
should be freed and surrounded by fat or 
muscle. Of the numerous nerve sutures 
which we performed, none could be followed 
a sufficient length of time to ascertain the 
ultimate result. 

This covers in a superficial manner the 
more important points which impressed us 
during our year’s service. We have touched 
upon nothing that was not strictly mili- 
tary, and have looked upon everything from 
the standpoint of active service in the 
field. 
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CYSTS OF THE HYPOPHYSIS! 


By ALLEN B. KANAVEL, M.D., Cutcaco 


WitH PATHOLOGICAL REPORT BY HARRY Jackson, M.D., CHIcaco 


“A YSTS offer from a surgical standpoint 
the most satisfactory type of tumors 
of the hypophysis. Not only is the 
operation technically more simple, 

but, from a prognostic standpoint, the results 
are superior to those we have been able to 
secure in the adenomata and other solid 
tumors, in that the patients are restored to 
society as useful and self-sustaining members 
who may live out the natural span of life. 
This latter desideratum, which should be the 
end and aim of all surgery, has not always been 
demanded in cranial surgery. We too often 
announce operations as successful in patients 
who secure comparative physical well-being, 
but who nevertheless remain charges on their 
relatives or public charity. The patients 
with hypophyseal cysts, on the contrary, re- 
cover both physical and mental properties 
but unfortunately do fail frequently to re- 
cover certain physiological functions, in that 
the sexual phenomena and the processes of 
growth are commonly lost. One cannot 
but hope, however, that as knowledge con- 
cerning these cases becomes widespread, we 
may be able to operate upon them earlier in 
life and it would seem reasonable to assume 
that if the cyst be treated before puberty, 
these physiological functions may be preserved 
either through normal hypertrophy of the 
portion of the gland remaining or through the 
interrelation of the other ductless glands tak- 
ing on its function. 

Although we must admit that the function 
of the anterior and posterior lobes and the 
pars intermedia has not been settled beyond 
question, yet the magnificent work of Cush- 
ing, Goetsch, and their associates, Lewis, and 
a host of other able workers, has in general 
ascribed growth to the anterior lobe, while 
the change in kidney function, adiposity, 
etc., reside in the pars intermedia or the 
posterior lobe. Erdheim deserves great credit 
for bringing forcibly to our attention the fact 
that these cysts generally have their origin 


in the anterior lobe or anlage of the primitive 
pharyngeal pouch. If these observations be 
true, we would expect impairment of growth 
both from cellular destruction and cellular 
physiological perversion due to pressure, the 
latter naturally being subject to recovery 
upon removal of the pressure due to the cyst. 
In like manner, a recovery of the function 
of the pars intermedia and posterior lobe be- 
comes possible. To secure the greatest bene- 
fit, therefore, it is necessary that the tumor 
should be removed before the onset of 
puberty with its probable cellular hypertrophy 
and certain physiological activity. Un- 
fortunately, our knowledge of the signs and 
symptoms of the disease is confined to the 
evidences of long-continued perversion of 
function as well as primary destruction. We 
now recognize the disease by the picture pre- 
sented some years after puberty, just as for 
many years we recognized thyroid perversion 
by the ultimate exophthalmic sign, myocar- 
ditis and enlarged thyroid, not by the toxic 
evidences of bruit over the gland, vasomotor 
instability and tachycardia which we now 
know precede the other evidences by many 
months and indeed can be prevented by early 
operation. So may we not hope that careful 
analysis of the histories given by these pa- 
tients and careful observation on the part of 
each of us may elicit some symptom-complex 
suggestive enough at least to demand X-ray 
studies of the sella turcica, and through this 
lead to diagnosis? The -development of 
symptoms about the time of puberty may be 
due to two factors; first, the onset of the physio- 
logical processes above mentioned, and sec- 
ond, the changes in the cyst itself incident 
to secretory changes at this time of life. 
That the latter has considerable bearing on 
the case seems probable when we remember 
that in addition to the perversions of physio 
logical processes noted in these glands, the 
evidence of brain pressure begins to be 
marked, a sign seldom seen before puberty. 


1 Read before the Chicago Pathological Society, June, 1916. 
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The cysts probably grow from two causes: 
increase of fluid — either by secretion from 
its wall or filtration from compressed veins — 
and from hemorrhage into the cyst. The 
latter is by no means an uncommon occur- 
rence. In view of these general observations, 
it follows that at puberty any child showing 
an absence of growth, particularly if he has 
attacks of transitory blindness, should be 
studied immediately for hypophyseal disease. 


Attacks of transitory blindness are noted in. 


most of the histories of these cases. Many 
have rested for years under the diagnosis of 
hysteria made by able ophthalmologists. 
Whether these periods of blindness are due to 
hemorrhage into the cyst with subsequent 
absorption, is open to question, but that it 
frequently is the cause is my personal belief. 

It is not to be doubted that such intensive 
study of these cases may lead to much new 
knowledge concerning infantilism in relation 
to hypophyseal physiology and as well to 
other glands of internal secretion, possibly 
developing our diagnostic acumen to such a 
degree that we may be able to operate upon 
these cases before the perversion of physio- 
logical function of the cells has become per- 
manent, thus restoring these patients not only 
physically and mentally but also physiologi- 
cally to their natural place in society. 

It has been my fortune to operate upon 
three cysts of the hypophysis. Time enough 
has now elapsed to give some idea of the per- 
manence of cure and the extent of the recovery. 
Of these two, S. W. and R. B., have been 
reported previously; the first by myself,! 
with a study of the final results of similar 
cases, but in view of the interest in these 
cases and my other material and the time 
that has elapsed since that report, I wish to 
draw attention to that case again. The 
second case was operated upon early in my 
experience and, I regret to report, ended 
fatally from a meningitis. I feel that had I 
the opportunity to operate upon her now, with 
my added experience, such a result would not 
have occurred. The third case, R. B., was 
briefly reported in conjunction with a patho- 
logical study by Dr. Jackson,?and is now 


1 Surgery, Gynecology and Obstetrics, May, 1913, xvi, 541-548. 
2J. Am. M. Ass., 1916, April 8. 


presented three years after the operation, 
showing the ultimate result. The accom- 
panying drawings by Mr. Tom Jones show the 
steps of the operation I have used for a num- 
ber of years. After the death of the second 
case here reported, I added to the technique 
presented in my first contribution,* the sub- 
mucous principle advocated by Hirsch.‘ 
Otherwise, I have not materially altered the 
procedure, and added experience justifies 
the claims made previously, of its compara- 
tive simplicity and its superiority over the 
Schloffer, von Eiselsberg, and other tran- 
sphenoidal operations which preceded it, all 
being executed through the superior part of 
the nose. Hirsch and Halstead have suggested 
modifications of the operation I proposed. 
The submucous resection of Hirsch is a dis- 
tinct addition and has been added to my tech- 
nique, as will be seen by examining the 
drawings. The Elsberg modification of Mc- 
Arthur’s procedure would seem to be one of 
the best of the extranasal procedures and has 
been used by myself in certain cases, especially 
where the diagnosis of an hypophyseal tumor 
is in doubt, or the sella turcica small, where 
there must be a question as to whether one 
is dealing with an extrahypophyseal tumor 
or one that has grown up into the cranial cav- 
ity, but in all cysts and all tumors causing 
enlargement or the sella, the infranasal op- 
eration remains the procedure of choice by 
the author. The infranasal technique is as 
follows: 

The nose is packed with strips of adrenalin 
gauze to lessen the bleeding. The patient 
is placed in a semisitting position so that the 
blood will not accumulate in the sphenoid 
sinus and over the field of operation. A tight 
posterior nasal gauze plug is inserted. This 
is not so much necessary to prevent blood 
entering the pharynx, since if the operation is 
done properly there should be no tear in the 
mucous membrane, but it does prevent air 
escaping through the nares during the op- 
eration. An incision of the skin down to the 
bone is now made in the crease close under the 
nares and the ale of the nose. The nasal 


3 Removal of tumors of ‘the pituitary body by an infranasal 
route. J. Am. M. Ass., 1909, liii, 1704. 

‘Hirsch. Eine neue Method der endonasalen operation von 
Hypophysentumoren. Wien. med. Wchnschr., 1910, No. 12. 
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spine is cut and with the greatest of care the 
mucous membrane is raised from the floor 
of the nose and off of the septum, back to the 
sphenoid bone and off from the front of this 
bone. The septum and the anterior wall of 
the sphenoid sinus are now removed, followed 
by removal of the posterior wall, i.e., the an- 
terior wall of the sella turcica. This is best 
entered by a chisel and the bone removed by a 
punch forceps. The dural covering now being 
cut, the soft tumor mass appears and may 
be curetted away. If a cyst is found, its 
walls should be gently curetted and in my 
experience should be lightly packed with 
gauze saturated with a weak iodine solution 
to favor obliteration of the sac or preserve an 
opening into the sphenoid. If a solid tumor 
is removed, no drainage is necessary if the 
bleeding is well controlled. The mucous walls 
of the removed septum are allowed to fall 
together, a subdermal stitch closes the skin 
wound, the nares are packed lightly with bis- 
muth subnitrate saturated gauze, the poste- 
rior nasal plug removed, and the patient 
returned to bed. 

The anesthetic is best given through intra- 
tracheal insufflation, or a pharyngeal tube, 
although the author has in a few cases 
used rectal anesthesia. The operator 
should be familiar with the anatomy of the 
interior of the nose and especially the sphe- 
noid sinus, and the relations of the sella tur- 
cica. He should provide himself with proper 
instruments and an excellent headlight. No 
matter what method of approach is used, the 
operation is difficult and should be undertaken 
only after thorough preparation. 


CasE1. Typical Froelich type of hypophyseal 
disease, suffering with marked signs of intracranial 
pressure. Operated upon six years ago, infranasal 
route; cyst evacuated; recovery, result of feeding 


pituitary gland over three years. Discussion 
abbrievated from previous report. Stanley W., aged, 
18, white male, native of United States. Admitted 


to Wesley Hospital February 20, 1911, under diag- 
nosis of hypophyseal disease made by Dr. Hugh 
T. Patrick, 

Present illness. The present trouble dates from 
his fourteenth year. Though mentally bright and 
well developed he lacked physical development and 
vigor. His appearance was anemic. His voice 
did not show the normal change which takes place 
about puberty, and he remained sexually unde- 


veloped. He began to have frequent attacks of 
sick headaches, with which he had considerable 
gastric distress, nausea, and vomiting, During his 
fifteenth year he began to notice that his eyesight 
was failing and obtained considerable relief by using 
glasses, but on account of more or less photophobia 
he wore smoked glasses part of the time. Under 
these conditions he continued his work as clerk in 
comparative comfort until about a month ago, when 
his eyes suddenly failed him. He had aching pains 
in the eyeballs. At times his pupils would dilate 
markedly, especially when the pain was bad. 
Photophobia and impaired vision became more 
marked. With this he developed an acute and 
spasmodic frontal and temporal headache. The 
pains were sharp and shooting and frequently 
radiated into the occipital region. On February 
18 he had his first attack of vomiting, which he 
attributes to the onset of a paroxysm of headache. 
These att'acks became more severe, so that for three 
days he has had continued headache and vomiting 
and has eaten nothing. 

Examination. General appearance, that of a 
boy of 12 years; slightly anemic; full growth of 
nails, and hair on head; general conformation; 
adiposity above the average but not excessive, due 
possibly to prolonged vomiting; acetone marked in 
urine; no excessive development of breasts; no 
growth of hair on body or pubic region, except fine 
hairs invisible to ordinary inspection; back normal; 
ears normal; teeth normal; nose normal; right eye 
slightly divergent, pupils slightly large, and they 
have been so while patient has been in hospital 
subsequent to the operation. Patient states that 
they are always so during his attacks of pain, but 
that they may be smaller between attacks. The 
testicles are both present but they and the penis are 
very small. 

The examination of the thyroid, lungs, heart, and 
abdomen was negative. Height 145 cm. (Patient 
says his height was 4 feet 9 inches (i.e., 145 cm.) a 
year ago.) 

Operation. February 21, 1911. The technique 
of operation in this case was reported in detail in the 
earlier contribution so will not be given here. 

The cyst was curetted thoroughly and the con- 
tents given to Dr. Zeit for examination. This con- 
sisted of a granular detritus. An attempt was made 
to secure the cyst wall, but it was unavailing. 

His polyuria returned after about ten days. 
Then it was noted that he had a marked acetonuria 
which yielded largely under levulose and carbo- 
hydrate treatment. The polyuria also subsided 
rapidly. 

This patient was fed three years on pitui- 
tary extract, at first the anterior lobe and at 
the end of six months the whole gland was used. 
There was a distinct but not normal growth 
of hair, but no evidence of growth in height 
or size, careful measurements being taken. 
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There was no appearance of genital function; 
no apparent growth in the size of the testicles. 
The voice did not become more masculine. 
The excessive adiposity was lost, and the 
urinary function was restored to normal ex- 
cept that the sugar tolerance remained above 
normal at the end of two years. Mentally, he 
is bright and conducts his business in a ca- 
pable manner. There has been no change in 
the field of vision since the last report. In 
other words, the atrophy then present has 
persisted but no new signs have developed. 
Case 2. Froelich type of hypophyseal disease. 
Blind in one eye. Operated upon with fatal result. 
Meningitis. G. N., Wesley Hospital, No. 42490. 
Referred by Dr. Elliott. Single, female, 21 years 
of age. Entered hospital, June 12, 1913; discharged 
July 1, 1913. Present illness. Began eight years 
ago. Patient states that her growth was normal up 
to her thirteenth year but since that she has grown 
only alittle each year, with very slight growth alto- 
gether. Patient states that about two months ago her 
right eye began to grow dim and finally her eyesight 
disappeared entirely. Patient says she has never 
menstruated., Has had headaches since 13 to 15 
years of age, continuing for several hours, until 
doctor gave her thyroid extract 5 or 6 weeks 
ago, when headaches ceased. ‘The headaches did 
not remain in one place and were present at varying 
intervals, from hours to 3 or 4 days. Patient came 
from Russia. Had been in United States 9 months. 
Previous health. Has always had good health until 
beginning of present trouble. Family history. 
Father and mother living and well. Two brothers 
and five sisters living and well. and all are of normal 
development. Occupation. Clerk in father’s mer- 
chandise store in Russia. In United States, did 
needle work until 2 months ago when she discon- 
tinued work on account of beginning blindness. 
Patient shows good intelligence. Has had high 
school education and private lessons. When a 
child, did not care for play with children. Physical 
examination: Dr. Elliott, June 13, 1913. General 
appearance. Patient appears as a little old woman. 
Dwarf size. Intelligent expression. Symmetrical, 
without abnormal developments, except arms slight- 
ly long in comparison with rest of body. Patient 
appears intelligent and bright. Height, 51 inches. 
Anterior superior spine to heel, 29 inches. Acromion 
to tip of finger, 23 inches. Circumference: (1) 
of chest, nipple line, 26 inches; (2) of abdomen, 
umbilicus, 2434 inches; (3) of arm, right, 7 inches; 
left, 7 inches; (4) of forearm, right 65 inches; left, 
65% inches; (5) at intercristal, 26; (6) at trochanters, 
28'4; (7) thigh, right, 1434 inches —left, 1434 
inches; (8) leg, right, 976 inches — left, 9 °/s inches. 
Ears well formed. Teeth well developed. No 
evidence of cleft palate. Eyes. Pupils large. Left re- 
acts readily to light and accommodation. Right does 


‘any one day was 1,400 cubic centimeters. 


not react to light. Breast. Diffuse, male type. Hair. 
Fine. Absence of axillary and but slight pubic. Trace 
on back of forearm. Little on anterior surface of 
leg. Other than this, no stigmata of degeneration. 
Skin. WHarsh, dry, scaly, especially over lower 
extremities. Hardness of subcutaneous tissue of 
lower extremities, abdomen and back, but not of 


arms. Adenopathy. Absent. No palpable thy- 
roid. Chest. Well formed. Expansion equal and 
symmetrical. Breathing, costal type. Lungs res- 


onant throughout. Diaphragm, anterior and pos- 
terior, normal height. Breath sounds and vocal 
fremitus normal, anterior and posterior. Heart. 
Nipple line, fifth interspace, third rib, right ster- 
num. Two tones, no murmurs. No evidence of 
congenital heart lesions. Abdomen. Liver palpable 
at costal edge. Caput coli easily palpable. Kid- 
neys not palpable. Descending colon easily pal- 


pable. Spleen not palpable, nor is there dullness. 
Skeleton. All bones are small but in good propor- 
tion. Head well formed and symmetrical. 
Pharynx. Examination, June 12, 1913, by Dr. 
Wilson. Normal. No adenoids. Nothing in 
nares. Tonsils normal. 


Patient was given on succeeding days increasing 
doses of glucose, up to 250 grams, in lemonade. At 
this time patient vomited so persistently that in- 
crease was discontinued. At no time did sugar 
appear in the urine. Urinalysis throughout was 
negative. No casts, albumin, or other evidences of 
disease. The highest amount of urine recorded in 
Blood 
analysis showed the following: 4,160,000 red blood 
cells; 16,000 white blood cells. Differential count: 
lymphocytes, 36; large mononuclears, 2; polymor- 
phonuclears, 59; eosinophiles, 3; hemoglobin, 65. 


Operation. Posterior nares plugged. Nose 
packed with gauze saturated with adrenalin. 
Technique. Decompression of pituitary body. 


Incision around junction of ala of nose with face. 
Cartilaginous septum freed from vomer and eth- 
moid. Bony septum chiseled away, anterior wall 
of sphenoidal cells cut through with chisel. Floor 
of sella turcica chiseled away and dura incised. 
Cyst opened. Considerable fluid mixed with blood 
escaped. Nose replaced and stitched with sub- 
cuticular suture of silkworm. Operative field 
packed with two strips of bismuth gauze. Posterior 
nasal packing left in place. Postoperative results. 
June 28: 24 hours after operation, patient showed 
internal strabismus due to paralysis of external 
rectus muscle, seemingly the left. There was 
also a paresis of the left side which cleared up some- 
what. June 28, p.m. Patient had temperature of 
104° F. Retraction and rigidity of neck. Positive 
Kernig’s sign. June 30: spinal puncture and with- 
drawal of about one test-tube full of cloudy fluid. 
Streptococcus recovered from fluid. Died follow- 
ing day. 

CASE 3. Typical Froelich type of disease. Op- 
erated upon on three successive occasions for relief 
of pressure with ultimate recovery. R. B., Wesley 
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Hospital, No. 45762. Single, male, white, 18 years 
of age. Admitted January 26, 1914. Discharged 
February 19, 1914. 

Present complaint. Began 6 weeks ago and first 
appeared as failing eyesight in left eye. Shortly 
after that headaches through both eyes and both 
temporal regions. The headache is of a throbbing 
character. When he goes out and walks, his head- 
ache is better. The headache sometimes passes 
away for an hour at a time, then again persists 
through the entire day. Has headache every day. 
Does not as a rule have to get up to pass water, and 
only passes his urine 3 or 4 times a day. Patient 
thinks that he is not as fleshy as he was a year ago. 
Never had any sexual power. Does not complain 
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Position of patient for hypophysis operation. 
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Fig. 2. Line of incision. A string is 
attached to posterior nasal plug. 





lig. 3. The mucous membrane is raised 
from the floor of the nose and the septum. 
The bony spine is being cut. 


of drowsiness or any mental lethargy. Smell and 
taste normal. For last two months has been unable 
to read; words and letters blur and cannot be seen. 
Past illnesses. Measles and mumps only.  Vac- 
cinated at 10 years of age. Never sick until last 
year. Family history. Father, aged 59, has asth- 
ma; had headaches a good deal during last year. 








66 SURGERY, GYNECOLOGY AND OBSTETRICS 





Vig. 4. The mucous membrane has been pushed to 
the’side by the speculum and the septum removed. The 
speculum is long and has a set-screw attached which holds 
it in position. 


Mother, aged 48, has good health. One brother, 
aged 21, in perfect health. Two sisters, aged 23 
and 27, in good health. No malignancy. No 
tuberculosis. . None of his relatives seemingly have 
trouble similar to his. Habits. Does not use to- 
bacco or liquor. Sleeps fairly well, as a rule. 
Appetite fairly good during last year. Previously 
had better appetite. 

Physical examination. Head very large; mod- 
erately protruding lower jaw; hair long and thick, 
does not fall out; skin moist and fine; lips moderately 
thick; tongue not thickened; tongue protrudes in 
median line; eyebrows rather light. Eyes. Fairly 
prominent; pupils well dilated, equal, and react; no 
nystagmus; levator palpebre normal. Field shown 
on chart. Neck. Moderate size; no apparent en- 
largement of the thyroid; slight pulsation. Chest. 
Absence of hair on chest and in axilla. Well de- 
veloped, with thick layer of subcutaneous fat. 
Lungs. Auscultation normal; sounds normal; no 
rales; percussion normal. Heart. Normal. Liver. 
Not palpable. Spleen. Not palpable. Abdomen. 


Fat over abdominal wall very thick. No ab- 
dominal pulsation. No tenderness over appendix 
or gall-bladder. Colon moderately distended with 
gas. Small amount of fine pubic hair. No 
hernia. Both testicles in scrotum, very small. 
Penis infantile. Legs. Had a considerable amount 
of subcutaneous fat. Absence of hair on legs. 
Reflex. Knee jerks present normally. His gait is 
not spastic. Joints over body not particularly 
large. Spine normal. 

Height, 5 feet, 8 inches; chest, 3334 inches — 
expiration, 3638 inches — inspiration; neck 14 
inches; waist, 3314 inches; thigh, 1914 inches; calf, 
13 inches; arm, 1114 inches; forearm, to inches. 

Patient was given on succeeding days glucose up 
to 200 grams at which time he vomited so severely 
that the administration was discontinued. Urinaly- 
sis was negative. At no time were there casts, al- 
bumin, or other evidences of perversion of secretion. 
Amount of urine in twenty-four hours was low, run- 
ning from 600 to 1,000 cubic centimeters. 

Blood count showed the following: 4,544,000 
red blood-cells; 7,600 white blood-cells. 

Differential count: mononuclears, 8 per cent; 
eosinophiles, 1 per cent; lymphocytes, 46 per cent; 
polymorphonuclears, 42 per cent; basophiles, 2 per 
cent; myelocytes, 1 per cent; hemoglobin, 82 per 
cent. 

Preceding the operation, patient was given 10 
grains of urotropine 3 times a day for 4 days. 

Findings and technique. Sella turcica enlarged. 
Hypophysis enlarged and contained a cyst filled with 
about three drams of bloody fluid. Posterior nares 
plugged before beginning operation. Preliminary 
packing of nose with gauze saturated with adrenalin 
solution. Gas ether anesthesia, pharyngeal method. 
Sella turcica opened through nasopharynx (sub- 
mucous) and cyst opened and drained. Incision 
along junction of nose and upper lip. Nose re- 
flected upward, cartilage divided, mucous membrane 
reflected from septum. Bony septum divided and 
removed with chisel and forceps and sphenoid cell 
exposed. Sphenoid sinus opened by cutting away 
anterior wall, and anterior wall of sella turcica ex- 
posed and opened, laying bare the hypophyseal 
tumor mass. Contents of cyst aspirated. Cyst 
opened with scalpel and curetted. Two small 
pieces of wall removed for section. Nares packed 
with bismuth gauze, two strips being used (no strip 
to sphenoid), and nose replaced and sutured with 
two subcuticular silkworm stitches. 

Urotropine, 6 grains 3 times a day, was given fol- 
lowing operation. 

Patient made an uneventful recovery and left 
the hospital two weeks after operation, with eye 
findings much improved, headaches disappeared. 
Patient in good condition. Diagram of eye fields is 
shown in Fig. 11. 

Returned again April 24, two months after leaving 
the hospital with findings similar to those previously 
given. Was operated upon again, 15 grains of uro- 
tropine being given 3 times a day for 3 days before 


tases ised 
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Fig. 5. 


the operation. Findings. Extensive adhesions of 
mucous membranes of sides of nose to one another. 
Deficiency in septum from previous operation. 
Cyst in sella turcica containing several drams of 
chocolate-colored fluid. Technique. Nose _ re- 
flected upward. Septum showed deficiency, edges 
of which were bitten off with forceps. Opening in 
sphenoid sinus exposed and enlarged. Opening 
into sella turcica punctured. Several drams of fluid 
escaped. Walls of cyst curetted and packed with 
bismuth gauze. Incision in scar of former operation. 
Cyst cavity packed with bismuth gauze, nose re- 
placed and both chambers packed with gauze. 
Preliminary plug in posterior nares which was re- 
moved after operation. Closure with subcuticular 
silkworm sutures. For skin preparation: tincture 
of iodine, 2 parts; glycerine, 1 pint. 





Cow deones - “ 


Hypophysectomy. 


The anesthetic was given by the intratracheal 
method. Patient again made an uneventful re- 
covery and left the hospital at the end of one week 
after the operation. He returned again September 
18, 1914, in the same condition as when he first 
entered the hospital, except condition more severe 
than when first admitted. He was again operated 
upon by the same method as previously, except that 
the cyst was packed for 3 days with a strip of gauze, 
saturated with iodine. Gauze was then removed, 
following which time he developed a basal menin- 
gitis which threatened his life for a number of days 
but finally ended in recovery. 


After this he left the hospital and at last 
record, 3 years after the operation, he has had 
no recurrence of the symptoms and has re- 
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Fig. 6. The mucous membrane which has been re- 
moved by the artist to show the line of removal of the 
septum, is preserved at the operation. 


mained well in every respect. There has 
not, however, been any recurrence of the 
physiological functions as regards sexual life. 
There has not been a growth of hair. His 
excessive adiposity has disappeared. He is 
mentally bright and capable of carrying on 
his occupation of farming. 


PATHOLOGICAL REPORT AND DISCUSSION BY 
DR. HARRY JACKSON 


A section of the cyst removed was examined 
histologically and showed masses of stratified 
epithelium sharply demarcated from an embryonic 
connective-tissue stroma by a layer of high cylin- 
drical cells. This layer of cylindrical cells: re- 
sembles the basal layer of a mucous membrane. 
Underlying it were several layers of flattened cells 
with intercellular bridges. These resemble the 
prickle cells of the stratum spinosum. Here and 
there were areas of epithelial cells undergoing 
hydropic degeneration and small pseudocysts were 
formed. No cells of the pituitary body were visible; 
nor were epithelial cells undergoing cornification. 

Cystic tumors having the characteristics 
of the buccal mucosa occur in the jaw and 
have been described as polycystic ce. 
tinomata. They originate from inclusions of 
mouth epithelium within the developing 
bone of the jaw. That similar tumors origi- 
nating from the buccal mucosa could be 
found in the hypophyseal region was not 
known till a few years ago. Erdheim! has 


1Ueber Hypophysengang geschwuelste und Cholesteatom.  Sitz- 
ungsber. d. k. Akad. d. Wissensch., 1904. 
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Shows the wound closed with subcutaneous 


Fig. 7. 5 the: 
No scar is visible. 


stitch. 


shown that portions of the buccal mucosa 
may persist as remains of Rathke’s pouch near 
the infundibulum of the hypophysis and later 
proliferate to form cystic or adamantine 
tumors. I have collected? 37 cases, from 
the literature, of such tumors, reported under 
various titles such as epithelial tumors of the 
infundibulum, papilloma of choroid plexus, 
cystic endothelioma of the pia, epithelioma 
of the malpighian type, adenoma, adeno- 
sarcoma, dermoids and __ cholesteatoma. 
Since my report, Warthin* has reported an 
adamantine carcinoma which has a similar 
origin. ‘These tumors all originate from in- 
clusions of epithelium which reach the hy- 
pophysis from the craniopharyngeal duct. This 
duct during embryonic life forms a passage 
from the pharynx to the brain cavity travers- 
ing the sphenoid bone. Its upper extremity 
pinches off to form the anterior lobe of the 
hypophysis, while its lower extremity forms 
the pharyngeal hypophysis. The duct usually 
atrophies but in some instances may persist. 
The gross characteristics of craniopharyn- 
geal duct tumors render them easy of diagno- 
sis. They originate anterior to the hypophy- 
sis in the median line and in their growth push 
the hypophysis backward and downward, 
sometimes leading to complete pressure 
atrophy of that organ. The base of the 


2 J. Am. M. Ass., 1916, April 8. 
3 J. Laboratory & Clin. Med., 1916, November. 
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Fig. 8. Stanley W. after operation. 

brain is pushed upward and laterally. As 
the tumor is bounded by the circle of Willis 
and early produces pressure upon the optic 
tracts, disturbances of vision leading to blind- 
ness are quite common. The tumors attain 
a diameter of 10 to 15 centimeters and under- 





Fig. ro. 


Photograph of R. B. 
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Fig. 9. Photograph and eye grounds of G. N. 


go cystic changes early because of the ten- 
dency of buccal epithelium to become hy- 
dropic. The cysts contain mucoid or hemor- 
rhagic fluid and their inner surfaces are 
often covered with papillary out-growths. 

The microscopic picture is that of stratified 
epithelium of the buccal type lying in an em- 
bryonic connective-tissue stroma. Some- 
times the epithelium undergoes a malignant 
change to carcinoma and regional metastases 
may be formed. This occurred in four of 
Erdheim’s series. 
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Fig. 11. Eye grounds R. B. 


Lower group shows 
field before operation and upper group after operation. 
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@ Because of the pressure atrophy of the 
hypophysis, hypopituitarism results and the 
patient exhibits the adiposity and genital 
dystrophy of the Froelich syndrome. It is 


to be hoped that more cases of this type will 
be recognized in the future as they represent 
the most common tumor associated with the 
Froelich syndrome and optic atrophy. 


TRUE PROSTATIC CALCULI! 


By HERMAN L. KRETSCHMER, M.D., F.A.C.S., Cuicaco 


Urologist, Presbyterian Hospital; Genito-Urinary Surgeon, Alexian Brothers Hospital; and Junior Surgeon, Children’s Memorial Hospital 


der have been known to the older 

surgeons for several centuries. While 

bladder stones are of frequent occur- 
rence and prostatic calculi occur relatively 
infrequently, nevertheless, it is but natural 
to expect that the older surgeons were also 
more or less familiar with the occurrence 
of stones in the prostate. Glaesel, in a re- 
cent article, gives a brief historical review in 
which he states: 


. Ser occurring in the urinary blad- 


The first reports of prostatic stones were found 
at the end of the sixteenth century. Prior to that 
time there were no definite reports. Marcellus 
Donatus, in 1856, reported a case in which a stone 
was found in the prostate of a man who, on coitus, 
could discharge only a little watery spermatic fluid. 
He also mentions a small stone found in the prostate 
of a physician. Jacob Douglas, in the beginning of 
the eighteenth century, described a hard body the 
size of a pea found in the prostate of an old man. 
Thirty years later (1737), Pohl gave a more accurate 
description of the affection. From this time on there 
were more accurate reports of these concretions, by 
Louis (1747), and in 1762 Morgagni made his re- 
port on the corpora amylacea, whichis still classical. 


Other reports were by Home, in 1811 and 
1813; by Amussat, in 1832; and by Marcet, 
in 1883. But in spite of this, Civiale stated, 
in 1838: “Their origin is very dark; they have 
not been studied accurately enough so that it 
can be said under what pathological conditions 
they are formed, nor what organic changes 
lead to their formation.” 

Prostatic calculi are generally classified 
as true and false. By true prostatic calculi 
are meant calculi that are situated within the 
substance of the prostate gland. They are 
further classified as primary, or endogenous, 
and secondary, or exogenous. 


By false prostatic calculi are meant urinary 
calculi that have become lodged in the pros- 
tatic urethra. This group of cases obviously 
does not belong to true prostatic stones and 
should not be included with them. In many 
of the cases reported in the literature, how- 
ever, no such sharp distinction is made, and 
cases are erroneously recorded as prostatic 
calculi when they should be reported as cases 
of calculi in the prostatic urethra. 

This paper will be limited to a discussion of 
true prostatic calculi only. 

Primary prostatic calculi have their origin 
within the prostatic tissue. They consist 
in the main of phosphates, carbonates or 
oxalates of lime, or magnesia or triple phos- 
phates. 

Lassaigne (quoted by Glaesel) gives the 
following composition of primary stones: 


Per Cent 
Calcium phosphate. ..... 0.5.6.0 0.055205. 84.5 
Calewim CAPGonnte..... «6... 066600. esses s 
RAMI ORCC 56.5 sno es kee sewn sews 15.0 


Dupuytren (quoted by Glaesel) gives the 





Fig. 1. Case 1. Multiple prostatic calculi. 


1 Read at the meeting of the American Urological Association, Chicago, April 2, 3, and 4, 1917. 





hes eaten 





KRETSCHMER: TRUE PROSTATIC CALCULI 71 





Fic. 2. Fic. 
Fig. 2. Case 2. Recurrent prostatic calculi. 
Fig. 3. Case 3. Small shadows in region of prostate 


resembling calculi obtained by prostatic massage. 


composition of four stones obtained from a 
patient, aged 41, as follows: 


Per Cent 
Calcium phosphate. ... oa ee ..60 
Ammoniomagnesium phosphate ee 
Calcium carbonate... . ip .. +20 


Secondary prostatic calculi can be differen- 
tiated from the primary by their chemical 
composition, the nucleus in these cases being 
composed of urates and earthy phosphates. 
The difference between the primary and sec- 
ondary calculi must rest upon the chemical 
examination of the nucleus, for in this way 
only is one able definitely to determine 
whether one is dealing with a primary or a 
secondary stone. 

Secondary stones may have an outer coat- 
ing of the same composition as the true cal- 
culi. Hence the importance of the deter- 
mination of this point; namely, to have the 
center of the stone subjected to careful chem- 
ical examination. The opposite may also be 
true. A primary prostatic stone may be 
covered with urates in cases in which a com- 
munication exists between the cavity har- 
boring the calculi and the urethra. 

A review of the literature reveals several 
rather interesting facts, the more important of 
which appear to be the following: 


1. That prostatic calculi occur more frequently 
than is generally believed. 
2. That great carelessness in reporting the cases 


Fic. 4. 


Fig. 4. Gase 4. Calculi in prostate. Roentgenogram 
taken after 157 stones had been removed from the 
bladder. 


is obvious. Many of the case reports do not show 
an attempt to separate the cases of true, from those 
of false, prostatic stones. 

3. That the symptom-complex presented by 
these cases is not always typical. 

4. That in some of the more recent case reports, 
the routine employment of the roentgen-ray has 
not been resorted to, so that the use of this diagnos- 
tic aid is not as universal in the diagnosis of this 
condition as it is in the diagnosis of calculi occurring 
in other parts of the genito-urinary tract. The 
routine employment of the roentgen-ray for the 
demonstration of these stones in all obscure cases 
should be strongly urged, especially in the cases of 
so-called chronic prostatitis which do not respond 
to the usual forms of treatment. 

A careful review of the literature shows that 
more cases have been reported than is gen- 
erally known. Most writers who have’ pub- 
lished cases call attention to the fact that the 
number of cases that have been reported is 
very small. Thus, Glaesel, including his own 
two cases, was able to bring the total number 
of cases reported up to 54. In this review, 
records of 165 cases have been found. With 
the 8 cases reported in this paper, the number 
of recorded cases is brought up to 173. 
Doubtless many cases have been overlooked. 
Furthermore, because of the indefinite and 
incomplete reports of others, there may be a 
few that have not been included. Cases 
about which there was the least suspicion 
as to their true nature were not included. 

During the past 2 years, I have had the 
opportunity of seeing 8 cases, and believing 
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Fic. 5. Fic. 6. 


Fig. 5. Case 5. Prostatic calculi; chronic nephritis. 
Fig. 6. Case 8. Prostatic calculi associated with a 
stone in the right ureter. 


that these are of sufficient interest to warrant 
reporting, I take pleasure in presenting them: 


Case rt. Dr. B., aged 50. Multiple prostatic 
calculi. 

Present complaint: frequency of urination. This 
began fifteen years ago. When the frequency was 
at its worst, he voided every hour or two during the 
day and three times at night. Pyuria. Eight or 
nine years ago the patient was refused life insurance 
because of the presence of pus in the urine, which 
is still present. Passage of calculi. This first 
began two years ago. In all, the patient has passed 
about sixty small calculi. He has also had many 
removed by means of an endoscope. Rectal ir- 
ritation. This is not constant, depending upon the 
urinary symptoms. When these are worse the 
rectal symptoms are worse. Pain in the right side. 
This has been present for four years and is of a 
colicky nature. The pain is described as being 
present over the cecum. It bears no relation to the 
urinary act, but when the urinary symptoms are 
worse the pain is worse. 

Rectal examination. The prostate is larger than 
normal and firm in consistency. At the apex of 
the right lobe can be felt a very hard area which is 
quite sensitive. Pressure of the finger produces a 
sensation of crepitation. The left lobe is hard and 
sensitive. The fluid expressed from the prostate by 
massage revealed the presence of pus. 

Roentgen-ray examination. The roentgenogram 
reveals the presence of five large shadows situated 
immediately behind the symphysis pubis, compatible 
with shadows produced by calculi in the prostate 
(Fig. 1). A roentgenogram taken several years ago, 
which was brought in by the patient at the time 
of his examination, showed the presence of many 
small shadows behind the symphysis pubis. By 
comparing the two roentgenograms, it would 
appear that the smaller calculi have become ag- 
glutinated forming 5 large calculi seen in Fig. 1. 


Fic. 7. 


Fig. 7. Case 7. Prostatic calculi associated with 


chronic prostatitis. 


Chemical examination oj calculi. ‘Three hard 
irregular-shaped brownish yellow calculi, varying in 
size from a pin head to a wheat grain. These cal- 
culi consist largely of calcium oxalate with a small 
amount of unidentified organic detritus’ (R. W. 
Webster). 

Urinalysis. Cloudy, 1020; albumin, plus; no 
sugar. Sediment contained pus in large amounts 
and short bacilli in the stained sediment (bacillus 
coli). 

Case 2. Mr. N., aged 50. Recurrent prostatic 
calculi. 

Previous history. Ten years ago, the patient 
underwent a perineal operation for prostatic stones. 
At this time five were removed. He also gives a 
history of having had gonorrhoea many years ago, 
which he thinks had been present for years. This 
was treated with sounds, massage, and irrigation. 

Present complaint: Pain in the neck of the bladder. 
This has been present off and on for several years 
and bears no relation to the act of urination. 
Frequency of urination. This has been present 
more or less since his previous operation. The 
patient voids every two hours during the day and is 
obliged to rise once at night. Urethral discharge. 
This is slight in amount and is more or less constant. 

Rectal examination. ‘The prostate appears normal 
in size and shape. The surface is irregular and hard 
in spots. These hard areas are very sensitive and 
suggest the possibility of stones. A sensation of 
crepitation is elicited. Microscopic examination 
of the fluid expressed from the prostate revealed the 
presence of pus. 

Cystoscopy. This shows the presence of a slight 
cystitis around the neck and the base of the bladder. 
No calculi were found in the bladder. 

Roentgen-ray ‘examination. The roentgenogram 
shows the presence of three shadows immediately 
behind the symphysis pubis, compatible with 
shadows produced by calculi in the prostate (Fig. 2). 

Urinalysis. Alkaline, 1012, albumin a trace. 





a 
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Microscopic examination shows the presence of 


pus-cells and bacteria. A culture reveals the 
presence of bacillus coli. 
CasE 3. Mr. L., aged 30. Prostatic calculi 


associated with tuberculosis of the epididymis. 

Present complaint. Swelling of the right testicle 
and a discharging sinus. in the right side of the 
scrotum. The patient states that the trouble began 
two years ago last March. There was no pain or 
tenderness associated with the swelling, and there 
was no history of trauma. Four months later an 
incision was made into the scrotum for drainage. 
The patient has seen pus but no blood in the urine. 
He has never passed a stone. He had gonorrhoea 
six years ago. 

Examination. The right testicle is enlarged and 
nodular. The epididymis is enlarged, both poles 
and body. There is a small opening through the 
skin into the globus minor. 

Rectal examination. ‘The prostate is not hard, 
not enlarged, and not tender. 

Roentgen-ray examination. The roentgenogram 
(Fig. 3) shows the presence of 3 small shadows be- 
hind the symphysis pubis, compatible in size and 
shape with calculi in the prostate, and with the 
stone passed after the rectal examination (see below). 

Urinalysis. Cloudy, straw colored, 1014. No 
albumin, sugar or casts. Microscopic examination 
showed pus-cells. 

Passage of stone. After the rectal examination, 
the patient was asked to void, and in the voided 
urine a small calculus was found. 

Chemical examination of calculus. ‘One hard 
light yellow calculus of the size of the head of a black 
pin. This calculus consists largely of calcium car- 
bonate with a small amount of calcium oxalate and 
only a trace of organic detritus” (R. W. Webster). 

Case 4. Mr. A. K., aged 21. Prostatic calculi 
associated with vesical calculi. 

Present complaint. Six months ago, the patient 
began to have painful urination, which is still pres- 
ent. There also had been considerable difficulty in 
starting the stream and the patient has had more or 
less dribbling at the end of urination. He states 
that occasionally there is a sudden stoppage of the 
stream. He further states that the urine has al- 
ways been clear and that he has never passed blood. 
He denies all specific infection. 

Cystoscopic examination. Many small calculi 
were seen in the base of the bladder. These were 
removed with an evacuator and 157 stones were 
obtained. The patient was cystoscoped again in 
five days and no stones were found in the bladder. 

Roentgen-ray examination. The roentgenogram 
(Fig. 4) shows the presence of shadows, compatible 
in size and shape with calculi in the prostate. This 
roentgenogram was obtained after the bladder 
calculi were removed with the evaculator and after 
the second cystoscopic examination demonstrated 
that ‘the bladder was free from calculi, so that the 
possibility that these shadows are due to calculi in 
the, bladder is excluded. 
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Chemical examination of the bladder stones. “‘One 
hundred fifty-seven hard, light yellow calculi, 
varying in size from a pin point to a millet seed. 
These calculi consist largely of calcium oxalate with 
a small amount of magnesium and calcium phosphate 
and a very small amount of organic detritus” 
(R. W. Webster). 

Urinalysis. Clear, acid, 1022; albumin a trace; 
sediment a few red blood-cells; few leucocytes. 

CasE 5. H. R., aged 46. Prostatic calculi 
associated with nephritis. 

Present complaint. The patient denies syphilis 
and gonorrhcea. Five months ago he noticed a 
parietal headache appearing at night. Two weeks 
ago he had severe attacks of nausea and vomiting, 
which had no relation to the taking of food. Five 
days before admission to the hospital he had severe 
colicky pains in the abdomen which lasted for four 
hours. One week ago the patient noticed that the 
urine was bloody. There were no other urinary 
symptoms. 

Examination. The cystoscopic and rectal ex- 
aminations were negative. Ureteral catheteriza- 
tion showed the following: The urine from the left 
ureter was clear; that from the right, bloody. 

Urinalysis. Examination of the urine from the 
left side shows the presence of albumin and casts; 
that of the right side shows blood. 

Roentgen-ray examination. The roentgenogram 
was negative for stones in the kidney and bladder. 
Behind the symphysis pubis are seen many small 
shadows, compatible with calculi in the prostate 
(Fig. 5). 

Case 6. F. A. K., aged 57. Prostatic calculi 
and cerebrospinal syphilis. . 

Present complaint. Four weeks ago the patient 
began to complain of pain in the hypogastrium fol- 
lowing urination. The pain came on abruptly and 
was sharp and cutting. It was especially severe 
when defecation took place with urination. It 
caused him to double up, and at times he also had 
pain in the epigastrium. Walking sometimes 
aggravated or brought on the pain. Four or five 
days after the onset of this trouble, the patient 
developed incontinence, so that he was obliged to 
wear a rubber urinal. There has been some 
difficulty in starting the stream, which is slow, lacks 
force, and dribbles. 

Examination. The patient is a well-developed 
and well-nourished man. The pupils are equal and 
slightly irregular. They react slightly to light and 
test well for accommodation. Finger to finger 
causes slight inco-ordination. The knee-jerks are 
equal and normal. The Babinski is constant on the 
left side. Pain sense is diminished in the arm, chest, 
abdomen, and legs. 

Urinalysis. There is no albumin, sugar, or blood 
in the urine. It contains a few granular casts and 
leucocytes. The culture is sterile. 

The blood Wassermann was positive. The spinal 
fluid Wassermann, Nonne, and Lange were also 
positive; cells, 88. 
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The rectal examination was negative. 

Roentgen-ray examination. The roentgenogram 
shows the presence of many small shadows behind 
the symphysis pubis, compatible with shadows 
produced by prostatic calculi. 

CasE 7. N.N., aged 44. Prostatic calculi as- 
sociated with chronic prostatitis. 

Past history. The patient had his first attack of 
gonorrhoeal urethritis when about 21. His next 
attack was at 23 and the third at 25. In the spring 
of 1902 he had an internal urethrotomy. The 
patient was subsequently married and has four 
healthy children. 

Present complaint. In February, 1916, he began 
to suffer from pain in the left kidney region, and 
turbid urine, for which I was consulted. 

Cystoscopic examination was negative. Ure- 
teral catheterization was easy and without obstruc- 
tion. Cultures made from the catheterized kidney 
specimen showed the presence of bacillus mucosus 
capsulatus. 

Rectal examination showed the prostate to be firm 
in consistency. The prostate strippings showed the 
presence of pus. 

The roentgenogram 
prostatic calculi (Fig. 7). 

Case 8. Mr. W., aged 60. Prostatic calculi 
associated with benign hypertrophy and stone in the 
ureter. 

Past history. The patient states that his present 
illness began about three years ago with bladder 
distress. Frequency of urination was the first 
symptom the patient noticed and at first he was 
obliged to rise once or twice at night. At the 
present time he is obliged to void from three to five 
times every night. Burning on urination began at 
about the same time that he noticed the frequency. 
The patient has had two attacks of complete re- 
tention of urine; one attack being relieved by a 
single catheterization. The second attack lasted 
for about a week, during which time the patient had 
to be catheterized three times a day. During the 
attacks of complete retention the patient had chills 
and fever and sweats. There is also a rather definite 
history of right-sided renal colic. 

Roentgen-ray examination shows the presence of a 
stone in the ureter and the presence of calculi in 
the prostate (Fig. 6). 

Rectal examination shows a uniformly enlarged 
prostate; both lobes are easily palpable. The 
prostate is smooth and soft and not tender. No 
sensation of crepitation was elicited. 


showed the presence of 


OCCURRENCE 


It is usually stated in articles dealing with 
this subject, as well as in textbooks, that 
prostatic calculi are very rare; in fact, that 
they are so rare as not to have any clinical 
importance. Thus, Legueu, in 1895, wrote 
that there were no calculi in the prostate, 


only in the prostatic urethra, and Marion, 
in 1906, said that their existence was uncer- 
tain and at any rate they had no clinical im- 
portance (Tanton). It would seem that this 
traditional statement has been handed down 
from one writer to another without any serious 
attempts having been made to disprove it. 
That these cases are of clinical importance is 
evidenced by the clinical reports of cases. 
The fact that a review of the literature has 
brought to light 165 cases exclusive of the 


cases reported in this paper, is positive proof 


that they are not infrequent. No doubt 
there are many patients suffering from pro- 
static calculi who do not obtain relief, owing 
to the fact that the condition is overlooked, 
or perhaps it might be better to say that the 
possibility of the presence of such stones is 
not considered so that many cases are treated 
by massage, irrigations, etc., without benefit. 


THEORY OF FORMATION 


Up to the present time, the origin of pro- 
static calculi has not been determined and the 
various views expressed are purely theoret- 
ical. Because of the frequency of chronic 
urethritis, many believe that this condition 
plays an important réle. Yet there are many 
cases in which a history of previous urethral 
infection cannot be obtained. A history of 
gonorrhceal infection was present in 3 of my 
cases; it was denied in 2 cases and in 3 cases 
no mention of gonorrhoea was found in the 
history. 

Rochet believes that prostatic calculi re- 
sult from chronic urethritis. Pousson is 
willing to accept the explanation of Pasteau 
until a better one is offered; namely, that they 
are due to a mild chronic infection of the acini 
and excretory ducts of the gland. The fact 
that they are almost always observed in the 
adult after posterior urethritis gives credence 
to this view. It is believed that this local 
chronic infection gradually causes certain 
salts of the urine to be precipitated and de- 
posited around the normal concretions of the 
gland through the dilated prostatic tubules. 

Tarnaud is of the opinion that these calculi 
are formed by the deposits of salts, chiefly 
nhosphates and carbonates of lime, around 

nucleus composed of normal prostatic con- 
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cretions. Their formation is due to mild 
chronic infections. 

Adams states that the prostatic concretions 
may become the nucleus of a calculus. 

According to Socin and Burckhardt, pro- 
static calculimay be formed by encrustation of 
the prostatic concretions, and they state 
furthermore that it has been shown at autopsy 
that ordinary suppurative inflammations of 
the prostate may exceptionally end in the 
thickening and calcification of small cir- 
cumscribed foci of pus and thus form stones 
in the gland. 

Rochet and Moutot believe that it is gen- 
erally admitted that large prostatic calculi 
are the result of encrustation with phosphates 
and carbonates of lime of the physiologic con- 
cretions of the prostate. 

Tanton concludes that true prostatic cal- 
culi are the result of calcareous encrustation 
of the physiologic albuminoid concretions of 
the prostate. If the calculus is sectioned and 
an organic nucleus found, it provesits endoge- 
nous origin. 

It is the belief of Albarran that the con- 
cretions are physiological and that prostatic 
calculi are formed from them by conglomera- 
tion of a great number or by the deposition of 
calcium phosphates. 

According to Spencer the origin of prostatic 
calculi is found in the protoplasm of degen- 
erated gland epithelium around which colloid 
material is deposited. This eventually under- 
goes amyloid degeneration. Subsequently 
mineral salts are deposited around it, cal- 
cium phosphates, calcium carbonates, animal 
matter and pigment. 

Crosse, in his article, states that prostatic 
calculi are formed in the ducts of the prostate 
gland, deposited from its natural or disordered 
secretion and composed uniformly of phos- 
phate of lime. They seem to be sufficiently 
often combined with stone in the bladder to 
lead us to suspect that the one disease helps 
to cause the other, and he believes that urinary 
calculi, stricture of the urethra, or any dis- 
ease causing inflammation of the prostatic 
part of the urethra and interrupting the free 
exit of prostatic excretion disposes to the 
formation of prostatic calculi. 

Glaesel is of the opinion that the primary 
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calculi are formed in the parenchyma of the 
gland itself, the nucleus being formed of 
corpora amylacea or necrotic bits of tissue. 
They increase in size by encrustation with 
phosphates, carbonates or oxalates of lime 
or magnesia or triple phosphates. 


SYMPTOMATOLOGY 


Clinically, cases of prostatic calculi may be 
divided into three groups: 

1. Those cases in which the calculi are 
found in a more or less accidental manner and 
in which the calculi are not producing any 
symptoms; that is, the patient comes to us 
seeking relief for another condition, as did 
the patient in Case 5, who was suffering from 
hematuria due to chronic nephritis. As a 
part of the routine examination the stones 
were found. In another case (Case 6), the 
patient came in because of bladder symptoms 
due to cerebrospinal syphilis, and the shadows 
were found in the roentgen-ray examination. 

2. Those cases in which the calculi are 
associated with benign hypertrophy of the 
prostate and in which the clinical picture is 
that of benign hypertrophy. The patient 
seeks relief not from his prostatic calculi, but 
from an enlarged prostate, as was the case 
in Case 8. As a result, the presence of the 
calculi is generally not recognized before op- 
eration. They are usually found at the time 
of the prostatectomy. In this group of cases 
the calculus may be found located within the 
gland substance proper or it may be found 
situated between the gland and its capsule. 
Cases belonging to this group have been 
reported by Fowler, Keen, MacGowan, 
Krotozyner, Lund, Naumann, ‘Tédénat, 
Moucharinsky, Chopart, and others. In 
Fowler’s case, the calculi were found to be 
situated between the prostatic capsule and 
the gland tissue. 

3. Those cases in which the symptoms are 
due to the presence of the calculi, and the 
patient comes to us directly for the relief of 
this condition. It is this group that is usually 
meant when the subject of prostatic calculi 
is mentioned. 

The symptoms are not always character- 
istic, so that it is not possible to make a 
diagnosis from the clinical history alone. 
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This and the fact that it is rarely thought 
of as a possibility may explain why the 
diagnosis of calculi is not made oftener than 
it is. 

The symptoms of prostatic calculi may be 
conveniently divided into four more or less 
arbitrary groups: prostatic, urinary, sexual, 
and rectal. 

1. Prostatic symptoms may be considered 
as being directly due to the presence of the 
calculi in the prostate. The most important 


are (a) pain, (b) passage of the calculus, and’ 


(c) abscess formation with or without result- 
ing fistula. 

a. Nearly all patients complain of pain at 
some time or other during the course of their 
illness. ‘This pain is often associated with 
urinary distress, although sometimes it is 
absent. The pain may be localized to the 
prostate and be referred to as being in the 
prostate. Very often, however, the pain may 
be referred to the perineum, anus, penis, 
scrotum, urethra, suprapubic area and occa- 
sionally it may be referred down the thighs. 
Sometimes the perineal pain is described as 
being very severe, while at others it may be 
described as a feeling of weight or heaviness in 
the perineum. The pain in the perineum may 
be aggravated by sitting so that the patient 
may avoid sitting directly on hard surfaces. 
In Case 1 of my series the pain was referred 
upward toward the cacum. 

b. Passage of prostatic calculi per urethram 
does not occur very frequently and hence 
must be classed as one of the unusual symp- 
toms. It is easy to see how this symptom 
could be mistaken for the passage of urinary 
calculi. Cases in which calculi were passed 
have been reported by Golding-Bird, Joshua, 
Lund, Lydston, Lister, Rohdenburg, Rochet 
(2 cases), Santesson, Stoecker, and Van 
Imschoot. Stoecker’s patient passed about 
100 calculi and Santesson’s patient discharged 
22. To these cases must be added my first 
case, this patient having passed stones over 
a period of many years. In several instances, 
the calculi have been removed by the en- 
doscope. In cases in which the calculi were 
large, their presence interfered with urination, 
but, as a rule, the calculi are small and not 
large enough to produce obstruction. 


c. While abscess formation with or without 
resulting fistula is exceedingly rare, cases have 
been reported in which fistula were present 
that were undoubtedly the result of prostatic 
calculi. In some of the cases the calculi were 
removed through the fistulous openings 
(Dupuytren, Joshua, Crosse, Barker, and 
Devin). , 

2. As would naturally be expected, the 
urinary symptoms are the predominating 
ones and all sorts of urinary symptoms are 
mentioned in the various case reports. In 
28 cases, frequency of urination, either alone 
or associated with other symptoms, was 
present. In 16 cases painful urination was 
recorded. Difficult urination was present 
in 17 cases, and dribbling in 5. Burning 
urination, difficulty in starting the stream, 
incontinence, dysuria, tenesmus, vesical ir- 
ritability, hematuria, residual and retention, 
have all been mentioned. The retention in 
some cases was complete, in others incomplete. 
In 27 cases, there was either complete re- 
tention, or the patient was obliged to use the 
catheter part of the time. 

3. The sexual symptoms generally do not 
occupy as prominent a position as the urinary 
symptoms. Yet in several instances they 
were the chief complaint. Diminution in the 
sexual desire, weak erection or complete 
failure of erection, aspermia, hamatospermia, 
and discharge of a watery spermatic fluid are 
mentioned in the literature. 

4. The rectal symptoms are rectal tenes- 
mus, pain in the rectum and anus, and painful 
defecation. 


ASSOCIATED PATHOLOGICAL CONDITIONS 


In 17 cases there is recorded the presence of 
urethral stricture. In one case (Hey) the 
prostate was described as being gangrenous. 
In 15 cases the prostate was described as 
being enlarged (benign hypertrophy), and in 
one case (Lund) the question of malignancy of 
the prostate is mentioned. 

Of interest in this connection is the occur- 
rence of stone in the urinary organs. Calculi 
are recorded in the bladder in to cases. 
Case 3 of my series added to this number 
brings the total up to 11. In Longuet’s 
case, calculi were also found in the kidney. 


penitent 
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In Case 8 there was an associated stone in the 
ureter and some enlargement of the prostate. 


RECURRENCE 


It is a well-established fact that gall-stones, 
bladder-stones, and kidney-stones do recur 
after their surgical removal, and it is but 
natural to expect that prostatic calculi may 
also recur. Although this is the natural in- 
ference, yet in a review of the literature, I 
have been able to find but two cases on 
record, those reported by Hock and Belfrage. 
These are the only cases in which a recurrence 
is recorded as far as I know. Case 2 of my 
series is therefore the third case of true re- 
currence to be reported. 

If we stop to consider the pathology for a 
few moments, one can easily see how a re- 
currence may take place, especially in cases 
in which the cavity harboring the stone is 
very large and in the presence of much in- 
fection. In Hock’s case the operation for 
recurrent stone was performed two years after 
the first operation. In Belfrage’s case the 
diagnosis of recurrence was made ten years 
after the operation. In my case there was 
also an interval of ten years. 


DIAGNOSIS 

The diagnosis of prostatic calculi can be 
definitely established in every case by the aid 
of the roentgen-ray. It is surprising, in view 
of the fact that the roentgen-ray is perhaps 
the one agent that gives us the most informa- 
tion in the diagnosis of this condition, that its 
routine employment is so often neglected. 
Its routine use after the operative removal of 
stones should always be carried out, so that 
one may be sure that all of the calculi have 
been removed. That this is often neglected 
is very plainly demonstrated by a review of 
the recent case reports in the literature, a 
large number of which do not mention the 
roentgen-ray findings. This certainly is un- 
fortunate, as doubtless many of these suf- 
ferers seek relief without finding it and are 
often subjected to many needless examina- 
tions and to prolonged courses of treatment 
without obtaining relief. 

Forssell, in 1909, was able to find only 4 
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cases in the literature in which the roent- 
genographic findings were given, those of 
Golding-Bird, Lydston, Albers-Schoenberg 
and Haenisch. Since then cases have been 
reported in which the diagnosis was made 
by the aid of the roentgen-ray by Cholzoff, 
Cochez, Brickner, Moucharinsky, Naumann, 
Ravasini, R. Thompson, Voelcker, and in the 
cases reported in this paper. 

Forssell has described two types of shad- 
ows: One in which the calculi are very small 
and round, varying in size from a pin head to 
a hemp seed, and are arranged symmetrically 
in small groups near the midline. That this 
arrangement may change is demonstrated 
in Case 1, in which the roentgenogram taken 
two and a half years ago shows this typical 
arrangement. The recent roentgenogram 
(Fig. 1.) shows the presence of five large 
stones. The second type shows a conglom- 
eration of small roundish shadows, packed 
close together and lying symmetrically on 
both sides of the midline. 

An examination of the roentgenograms 
in this series of cases shows that the grouping 
of the shadows is by no means constant. 
The large stones in Figure 1 are grouped on 
both sides of the midline and in Figure 2 all 
of the calculi are apparently located in one 
of the lateral lobes. 

The smaller calculi may be located in the 
midline, to one side of it, or they may be 
located on both sides of the midline. Figures 
3, 4, and 5. 

Next in importance to the roentgen-ray 
findings are the results of the rectal examina- 
tion. There are four signs that one elicits 
upon rectal examination that aid in making 
the diagnosis. These are (a) crepitation, (b) 
palpation of the stone, (c) expressing the cal- 
culus from the prostate, and (d) changes in 
the prostate. 

While one of these symptoms can be elic- 
ited in nearly all cases, nevertheless there is a 
certain number in which the diagnosis cannot 
be made from the rectal examination, so 
that one cannot be justified in making the 
statement that because the rectal findings are 
negative prostatic calculi may be excluded. 
It is easy to see how one could miss calculi 
that are deeply situated in the prostate or 
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that are very small, because they would be 
hard to examine. 


a. Crepitation, when elicited, has often been 
mentioned as being pathognomonic of prostatic 
calculi. Its absence, however, does not exclude 
their presence. It is usually produced by the 
grating together of several large calculi in a’cavity 
produced by their presence. It is a symptom that 
was much relied upon by the earlier clinicians. It 
was mentioned as being present in the cases re- 
ported by Bogdanow, Brongersma, Cholzoff, Cooper, 
Golding-Bird, Moucharinsky, Pavlow, Pernaud, 
Rohdenburg, Santesson, Silvanski, Stoecker, Svens- 
son and Tarnaud. 
of my cases. 

b. In order to demonstrate stone by direct palpa- 
tion the calculus must have attained fairly large 
size. In cases in which the stones are fairly large, 
the parenchyma of the gland surrounding the cal- 
culus has often become more or less atrophic, so 
that the calculus may be easily felt. In two of my 
cases (Cases 1 and 2), I was able to palpate the stones 
through the rectum. As previously mentioned, 
when the calculi are large one has no difficulty in 
palpating them. Many of the case reports mention 
this fact, namely, that the stone or stones were felt 
through the rectum (Cholzoff, Falcone, Levison, 
Naumann, Pernaud). In the cases reported by 
Polya and Ravasini, the stone was indistinctly felt, 
while in Voelcker’s case, reported by Glaesel, the 
prostate was very hard and a stone was suspected. 
Locquin reports a case in which the prostate was 
distended and full of stones. 

c. Expressing the calculus from the prostate by 
prostatic massage may occur in cases in which the 
calculi are small, and when one can demonstrate 
the calculi in this manner, our suspicions of the 
presence of more calculi in the prostate should 
be verified by roentgenograms. Calculi have been 
expressed from the prostate in the cases of Bala'ssa, 
Bonneau, von Felecki and Svensson, and in Case 3 
of this series. 

d. The rectal examination in many cases demon- 
strates an increased consistency of the prostate, 
which may or may not be associated with an increase 
in the size of the prostate. At times the prostate 
may be described as being as hard as stone. In- 
creased consistency of the prostate occurring in 
early adult life should arouse one’s suspicions for the 
possibility of the presence of calculi, whereas in 
older persons, increased consistency may be signifi- 
cant of malignancy. The prostate may be uni- 
formly hard, as in the cases reported by Bogdanow, 
Fowler, Lister, Lund, Mastin, Maunder, McMunn, 
Polya, Pousson, and Jaubert de Beaujeu. Some- 
times this increased consistency may be more or less 
nodular, so that the finger in the rectum obtains a 
sensation of a hard nodule being present in the 
prostate. Such cases have been reported by 
Brongersma, Lund, Psalidas, Rohdenburg, Van 
Imschoot, and others. 


Crepitation was elicited in two: 


TREATMENT 

The clinical classification of cases as given 
above may be used as a guide in outlining the 
surgical treatment. 

Thus, the cases of small multiple calculi 
that are not producing symptoms and are 
discovered in a more or less accidental way 
during the routine examination do not call 
for surgical treatment. Their presence 
should be noted and their progress controlled 
by repeated roentgen-ray examinations. 

The second group, namely, those cases in 
which the calculi are associated with benign 
hypertrophy of the prostate, are usually 
candidates for prostatectomy, and at the 
operation the calculi are removed. The con- 
dition calling for surgical intervention is the 
benign hypertrophy, the presence of the 
calculi being merely an incident. 

In the third group of cases, the indications 
are to remove the calculi because of the sub- 
jective symptoms which they produce. 

The non-operative measures, such as re- 
moval of the calculi by massage or by the 
endoscope, are methods that have a very 
limited field of usefulness, and at best must be 
considered as temporizing measures. 

The radical removal of the calculi can be 
best performed by perineal prostatotomy. 
When the calculi have been removed, one 
should thoroughly examine the wound to see 
that no stones have been overlooked. It is 
necessary to break up any septa that may be 
present, so that all possible sites for the re- 
formation of stones are removed. 

In cases of recurrent calculi, one must con- 
sider carrying out some procedure that will 
prevent further stone formation and with it a 
return of the symptoms. With this end in 
view, it would seem logical to perform 
prostatectomy. 
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THE REPAIR AND RECONSTRUCTION OF THE HEPATIC AND 
COMMON BILE DUCTS! 


By ELLSWORTH ELIOT, Jr., M.D., New York 


r A\HE consideration of the treatment of 
benign stricture of either or both the 
hepatic and common ducts, due to 
partial or complete obliteration of 

their lumen, is most interesting, for it fre- 
quently directly ‘concerns the ability of the 
surgeon to replace the damaged segment of 
the duct with a new channel with the hope 
and possibly the expectation that it shall 
permanently serve the purpose of conducting 
the bile into the intestine. 

While the methods of duct reconstruction, 
adopted after excision of a malignant growth 
at the papilla or more rarely in the supra- 
duodenal part of the duct do not differ 
essentially from those employed for the relief 
of cicatricial stricture, the almost inevitable 
recurrence of the growth and the subsequent 
death of the patient, which take places before 
the end-result becomes established and con- 
sequently before the permanency of the new 
duct can be definitely determined, warrant 
the exclusion of the consideration of this 
particular group of cases at the present time. 

Benign strictures ordinarily follow the 
healing of an ulcer, the result of pressure of a 
stone or of subcutaneous trauma or much 
more commonly the result of unrecognized 
division or excision of a segment of the duct 
in the course of a cholecystectomy or difficult 
choledochotomy. They may also follow 
an infectious cholangitis terminating in 
necrosis of the mucous membrane of the duct 
in which event the larger portion of the duct 
may become stenosed or obliterated. 

The study of case reports shows numerous 
instances of strictures due to damage to the 
junction of the cystic and hepatic or to the 
hepatic or common duct alone in the course 
of a cholecystectomy. If recognized imme- 
diately, the defect can usually be satisfac- 
torily and easily repaired; otherwise stricture 
is almost certain to develop and the neces- 
sary operation for its relief becomes much 
more difficult and dangerous. For this 


reason, it is advisable briefly to state the 
conditions which predispose to this accident 
and to suggest measures by which it may pos- 
sibly be avoided. 

The following anatomical and pathological 
predisposing factors must be emphasized: 

1. An abnormally short cystic duct and a 
correspondingly short pedicle. 

2. An abnormal course of the cystic duct 
in that it runs parallel, and sometimes 
closely united, to the hepatic duct for a 
considerable distance above the junction. 
Rarely, the cystic duct crosses the hepatic 
duct to open on its mesial aspect. 

3. The pathological predisposing causes 
include a shortening of the gall-bladder 
pedicle from the extensive contraction of 
long-standing inflammatory adhesions or a 
pedicle materially shortened by an _ un- 
suspected dilatation of a considerable portion 
of the proximal portion of the cystic duct. 

4. In a number of instances, damage to 
the hepatic or common duct has resulted 
from the effort of the surgeon to secure with 
a hemostat a retracted bleeding cystic artery. 
The attempt is successful but at the expense 
of including a portion of the duct wall in the 
grasp of the forceps. A peculiar friability of 
the tissues forming the gall-bladder pedicle 
which is sometimes found in cases of long- 
standing cholelithiasis, predisposes to this 
accident through the cutting through of the 
ligature. In one instance of this kind, the 
writer secured satisfactory haemostasis only 
by the application of a purse-string ligature 
in which both the divided end of the duct 
and the adjacent cystic artery were included. 

5. The obliteration of all anatomical land- 
marks, including the foramen of Winslow, 
through extensive adhesions naturally in- 
creases the likelihood of injury to the ducts. 

6. Difficulty of exposure because of a thick 
abdominal wall or overhanging liver. 

To obviate as far as possible the risk of 
damage to the ducts in operations for long- 


1 Read before the American Surgical Association, Boston, June, 1017. 
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standing cholelithiasis, the operative field 
should be exposed through an adequate in- 
cision and the normal relation of the duod- 
enum, colon, omentum, and stomach re- 
stored to their normal position by careful 
separation of all adhesions. It is also essen- 
tial that the gastrohepatic omentum and the 
foramen of Winslow should be identified. 
In this connection, the hepatic artery may 
be of considerable assistance. These pre- 
liminary steps once accomplished, the nature 
and location of the lesion may usually be 
readily determined and the appropriaté 
remedy applied. In the event of a chole- 
dochotomy, an instrumental guide introduced 
into the duct after the removal of the cal- 
culus and passed upward into the hepatic 
duct will avert all risk of damage to the ducts 
when the pedicle of the gall-bladder is ligated. 
In the routine cholecystectomy, the identifi- 
cation of the junction of the hepatic and 
cystic ducts is essential. The cystic duct 
should then be divided and the plane of 
dissection deepened as closely as possible to 
the gall-bladder. The cystic artery and 
other vessels should be secured by a number 
of small rather than by one large clamp. In 
difficult cholecystectomies the gall-bladder 
may be opened, emptied of its contents, and 
the dissection of this organ from contiguous 
structures facilitated by the introduction of 
a finger into the cavity. Preferably the gall- 
bladder is removed from below upward. If 
removed from above downward similar‘pre- 
cautions should be observed as the pedicle is 
approached. In every case, traction of the 
pedicle must be avoided as it produces 
angulation of the junction of the cystic and 
hepatic ducts and thereby predisposes to 
their accidental division. After the removal 
of the gall-bladder, the divided pedicle 
should be carefully inspected and the small 
circular orifice of the cystic duct identified. 
If two orifices are seen, the ‘“‘hepato-com- 
mon” duct has been completely divided. If 
the orifice of the divided cystic duct has a 
decidedly oval shape, a partial circumfer- 
ential excision of the hepatic or common 
ducts may have occurred. In either event 
prompt recognition of this accident leads 
to its immediate repair and materially de- 


creases the risk of a stricture and the necessity 
of a secondary operation. 

The writer has collected 7 instances of 
excision or ligature of small portions of the 
duct wall, of which 5, reported by Kehr, 
were treated satisfactorily by drainage with 
a “‘T” tube. In one of the remaining two, 
reported by Brewer, the junction of the cystic 
and hepatic ducts was ligated in the course 
of a cholecystectomy in such a way as to 
diminish, by one-third, the duct lumen. The 
ligature was left in situ without untoward 
result. In the other, one-third of the duct 
wall was excised in the removal of an adenoma 
with immediate suture. In none of these 
cases was subsequent stricture observed. 

The reports of 23 cases of end-to-end suture 
of the duct were gathered by the writer from 
the literature and from personal communica- 
tion. In 16 of these a primary end-to-end 
suture was done, and the longest interval 
bridged was two inches (Kehr). In this 
case, however, a stricture developed at the 
end of two months and a second end-to-end 
suture was done after excising 2 centimeters of 
cicatricial tissues. The patient was free from 
recurrence 5 months afterward. In the re- 
maining 7 cases, end-to-end suture was done 
after a resection of a stricture. The longest 
interval bridged was 3 centimeters in acase re- 
ported by Riggs after excision of a stricture 
at the junction of the hepatic and cystic ducts. 
In this case there had been no previous opera- 
tion. The patient was well 4 years and a 
half afterward. 

These 23 cases include four failures, one 
by Nordmann in which jaundice recurred 7 
weeks after the immediate suture of the ends 
of a divided duct in the course of a chole- 
cystectomy. Therecurrence wasrelieved by a 
suture of the hepatic stump to the duodenum. 
The second failure is reported by Kehr in 
which recurrence followed the treatment of 
a defect in the hepatic duct by the Heineke- 
Mikulicz method. This was relieved by 
resection with end-to-end suture. The third 
failure was reported by Lyle, recurrence tak- 
ing place two and one-half years after opera- 
tion. The fourth failure is reported by Wilms 
(see case report). In these 23 cases, the tube, 
over which the anastomosis was usually made, 
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was either left to itself, removed by forceps, 
or brought out through a separate incision 
in the duct wall below the point of suture or 
through an opening in the wall of the duod- 
enum. In one case (Jackson) the patient was 
in excellent condition at the end of 16 months, 
save for occasional attacks of slight jaundice 
with epigastric pain. 

While stricture almost inevitably follows 
division or excision of a segment of the duct 
a linear incision through its wall, such as is 
made in choledochotomy, usually heals with- 
out complication. One case, however, is 
reported by Kehr in which a slight linear 
defect was followed by stricture, although 
an associated trauma to the main duct below 
is said to have been a chief contributing factor. 
In this case, changes of a keloid character 
may have developed in the duct scar. Sucha 
change, perhaps, may take place where, fol- 
lowing unduly prolonged drainage, a scar of 
considerable size is left in the wall of the duct. 
Whether, after a choledochotomy, the pres- 
sure of the drainage tube predisposes to 
necrosis of the duct wall, either at the point 
of its exit or in some more remote portion of 
the duct, is doubtful, provided that a soft 
flexible tube that does not completely fill 
the lumen of the duct is used. A moderately 
sized Nélaton catheter fulfills these condi- 
tions and in a number of instances has re- 
mained for months in sifu without causing 
any damage. 

The symptoms of cicatricial stricture of 
the hepatic or common duct are late in their 
development. The stricture must be far 
advanced before the resulting stenosis with- 
out associated inflammation will be sufficient 
to cause jaundice. There is usually the 
history of a long-standing cholelithiasis with 
one or more operations, especially that of 
cholecystectomy. It is important to note, 
however, that a stricture of this kind may 
develop without the history of cholecystec- 
tomy or of any other operation, and in case 
an operation has previously been done, the 
stricture may be situated in such a remote 
part of the duct as to be in no way connected 
with the operation. In these cases of primary 
stricture the symptoms include a gradually 
developing jaundice with or without occa- 
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sional attacks of cholangitis during which 
the jaundice becomes more intense. Pain is 
not a marked feature and attacks suggesting 
a common duct stone are exceptional. In 
some cases physical examination discloses a 
moderate increase in the size of the liver. 
Signs of peritoneal irritation may be elicited 
only during the attacks of cholangitis. If 
the condition is not relieved the terminal 
symptoms are those of cholemia with or 
without infection in the parenchyma of the 
liver itself. 

The treatment of cicatricial stricture of 
the hepatic or common duct depends upon its 
location and extent and perhaps, in a slight 
measure, upon the condition of the gall- 
bladder. One of the earliest arguments 
against cholecystectomy and in favor of 
cholecystostomy was that the sacrifice of the 
gall-bladder made a future cholecystenteros- 
tomy impossible, an operation which, theo- 
retically at least, would be indicated for the 
relief of benign stricture in the common duct, 
provided the hepatic and cystic ducts and 
the gall-bladder were normal. Unfortunate- 
ly, however, these conditions are rarely ful- 
filled for benign stricture of the common 
duct, in itself a lesion of long-standing chole- 
lithiasis, is usually associated with a stenosed 
or obliterated cystic duct and a gall-bladder 
so atrophied and thickened that it has long 
since ceased to perform its normal function. 
Under such conditions it is quite obvious that 
cholecystenterostomy is impracticable while 
in stricture of the hepatic duct only it would, 
of course, be useless. 

Exceptionally, that favorable anatomical 
conditions exist for the successful performing 
of cholecystenterostomy is shown by the three 
cases reported respectively by Mariani (biliary 
fistula, following cholecystostomy  anas- 
tomosed to the pylorus; patient well two years 
after), Koerte (duodenocholecystostomy for 
apparent stricture of the papilla; recovery), 
and Kausch (cholecystenterostomy for sup- 
posed cancer of the pancreas. Death 3 
months later from infectious cholangitis. 
Autopsy disclosed a chronic pancreatitis 
causing a benign stricture). The case re- 
ported by Kausch illustrates the possibility of 
an ascending infectious cholangitis, the danger 
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to which these patients are exposed and 
which is probably more likely to occur 
if there be stasis, even though temporary, 
of the flow of bile. To avert this danger, 
Krukenberg has suggested a rotation around 
its vertical axis of that part of the gall- 
bladder which is used for anastomosis; 
Maragliano has established an enteranas- 
tomosis and has used the excluded loop for 
the cholecystenterostomy, while Montprofit 
has, after dividing the jejunum, approx- 


imated its lower end to the gall-bladder, the. 


continuity of the intestine being re-estab- 
lished by a lateral anastomosis of the two 
segments of the intestine below the site of 
the cholecystenterostomy. The fact that 
none of these measures provides a satisfac- 
tory safeguard against ascending infection, 
perhaps justifies in all cases of benign stric- 
ture, the selection of some operation after 
which the flow of bile into the intestine is 
more constant than after a cholecystenter- 
ostomy, reserving the latter operation for the 
temporary relief of obstruction in inoperable 
cancer of the papilla or head of the pancreas. 

The extent and location of the benign 
stricture is of great importance in determin- 
ing the selection of the appropriate remedy. 

1. Stricture situated in either or both 
hepatic amd common ducts in which the 
duct above and below is relatively normal and 
surgically accessible. 

2. Stricture situated in the lower end_ of 
the common duct including the orifice at the 
papilla. 

3. Strictures situated in that part of the 
hepatic or of the right and left hepatic ducts 
which are covered by liver tissue and in 
which, therefore, the dilated duct above the 
stricture is surgically inaccessible. 

The treatment of strictures belonging to the 
first group includes: (a) The linear division 
of the stricture. The stricture in Case 1 
herewith reported, was treated by the writer 
in this way, not with the expectation of 
effecting a permanent cure but with the hope 
that after the subsidence of the jaundice, the 
improved condition of the patient would 
permit of some form of anastomosis between 
the stump of the hepatic duct and the intes- 
tine. After 314 months, the complete biliary 


fistula suddenly closed 24 hours before the 
time set for the anastomosis. Unfortunately 
at the end of a year, the patient unexpectedly 
moved and every effort to trace her failed. 
During this interval and about six months 
after the closure of the fistula, she had had 
one attack of slight jaundice of several days 
duration. 

This method is quite analagous to that 
employed in an external urethrotomy, and if 
postoperative passage of sounds were pos- 
sible, might be expected to yield equally 
satisfactory results. Division of the stric- 
ture, only, however, cannot be expected to 
give permanent relief. Ultimately recur- 
rence would appear inevitable. There is 
practically no evidence by which any ade- 
quate estimate of the length of the period of 
relief may be made. In the present instance, 
no symptoms of recurrence had appeared one 
year after the operation. How much longer 
this favorable condition continued is uncer- 
tain. In spite of every effort to keep the 
patient under observation she unexpectedly 
left the city for Canada and no word has been 
received from her since. Her name is given 
in the hope that she either has or will seek 
the counsel of some surgical friend and thus 
permit the completion of her history. 

While simple division of the stricture may 
give temporary relief, some attempt to 
supplement the procedure by re-establishing 
the continuity of the duct is unquestionably 
indicated. Although as in Case 1, reported 
by the writer, the discharge of the entire liver 
secretion did not affect the general condition 
of the patient in a detrimental way, it has 
been clearly shown by Seidel that osteoporosis 
with subjective symptoms of pain and weak- 
ness develop when the biliary fistula is per- 
manent. In one instance in which a biliary 
fistula had existed for three and one-quarter 
years, autopsy showed an osteoporosis of the 
entire skeleton and the same writer reports 
a second observation in which a similarly 
extensive osteoporosis, appearing two years 
after the formation of a biliary fistula, in- 
creased in intensity during the following two 
years and subsided only after the fistula had 
closed. In Case 1 the operation was done 
in 1907 and at that time duct reconstruc- 
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tion was in its infancy while the patient’s 
condition did not warrant an attempt to 
establish an anastomosis between the stump 
of the duct and the intestine. The most 
simple measure and probably the one which 
gives the most satisfactory result is resection 
of the cicatricial tissue followed by end-to-end 
suture of the divided ends. If the accidental 
excision of a segment of the duct in the course 
of a cholecystectomy is immediately recog- 
nized, the respective ends of the divided duct 
are easily freed from contiguous tissues and 
an interval of from one to two centimeters 
bridged over by their anastomosis without 
undue tension. On the other hand, after 
stricture develops, identification and mobiliz- 
ing the ends of the duct becomes much more 
difficult and may render some other form of 
duct reconstruction necessary. Yet, even 
under such unfavorable conditions a con- 
siderable interval, in one instance reported 
by Kehr of two inches, may be successfully 
bridged in this way. In other cases, the 
dense and consequently unyielding character 
of the cicatricial tissue or its peculiar friabil- 
ity or the length of the stricture proper forbid 
an attempt to secure end-to-end anastomosis 
and compel the adoption of other means to 
restore duct continuity. 

In these cases, after the excision of the 
cicatricial tissue a new channel between the 
exposed orifices of the duct must be pro- 
vided in the hope that, ultimately, it will 
become lined with epithelium and thereby 
remain permanently patent. The most sim- 
ple means to attain this result is to introduce 
a rubber tube into either orifice of the duct 
with the expectation that the granulation 
tissue which ultimately invests the tube, 
will, when the tube is removed gradually 
become converted into a satisfactory chan- 
nel which, even though contraction ensues, 
will yet remain sufficiently patent to convey 
the bile into the intestine. Verhoogen reports 
a patient treated in this way who was in 
excellent health 11 months after the opera- 
tion. A patient operated on by Propping 
developed prompt recurrence, while in Kehr’s 
case the end-result is not mentioned. 

In two instances the missing part of the 
duct has been supplied by using the biliary 


fistula, in one by von Stubenrauch who 
anastomosed it with the duodenum (failure 
through necrosis of the fistulous tract) and a 
second case in which Murphy invaginated 
the biliary fistula directly into the exposed 
end of the common duct. In this case, the 
patient remained free from recurrence for 
8 months but ultimately died in a condition 
of advanced jaundice, refusing hospital aid. 
Probably other methods of duct reconstruc- 
tion are preferable to those just mentioned. 

The essential steps in duct reconstruction 
include the suture of the posterior edges of 
the divided ends of the duct anchored to the 
adjacent tissue of the gastrohepatic omentum 
(chronic catgut sutures). In this way their 
relative: position is kept constant. A soft 
Nélaton catheter is then introduced into the 
duct above and below and if possible through 
the papilla into the duodenum. The exposed 
portion of the tube indicating the length 
of the new channel, is then covered in by 
the superposition of a visceral pedunculated 
flap from the adjacent wall of the stomach or 
duodenum or gall-bladder (in one case, Kehr, 
by a portion of the cystic duct remaining 
after the removal of the gall-bladder) or the 
defect may be covered by a detached fascial 
flap (Ginsburg and Speese) or by omentum 
or by bringing over the tube with Lembert 
sutures the adjacent posterior parietal 
peritoneum. This last method using plain 
catgut sutures and reinforcing of the suture 
line with superimposed omentum is pre- 
ferred by the writer. The use of omentum 
alone has not given satisfactory results 
although in animal experimentation, it has 
been employed successfully for the repair of 
defects in the gall-bladder. The unsatisfac- 
tory results in the few cases in which this 
method has been used for duct reconstruction 
may have been due to its inherent mobility 
as well as to the mobility communicated to 
the omentum by the peristaltic movements 
of the transverse colon. Free movement of this 
kind might interfere with the stability of the 
sutures and with the subsequent patency of 
the new duct. Flaps from adjacent viscera 
should not include the mucous membrane 
for the reason that pathological bacteria on 
its surface may predispose to an ascending 
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infectious cholangitis, while subsequent leak- 
age may follow faulty repair of the visceral 
opening. Gall-bladder flaps with the mucous 
membrane turned toward the interior of the 
reconstructed duct are said to predispose to 
the formation of new calculi. It must be 
remembered that any flap prolongs the opera- 
tion and that in cases where the general 
condition of the patient is seriously impaired 
some short and simple method of duct 
reconstruction is preferable. 


The problem is much more complex in’ 


strictures involving the end of the common 
duct. Here relief can be afforded by direct 
anastomosis between the dilated duct above 
the point of stricture with either the stomach, 
duodenum, or small intestine or by the for- 
mation of a new channel with the assistance 
of a soft rubber tube which, fastened above 
into the end of the dilated duct, is carried 
through a new opening in that part of the 
alimentary canal which, under favorable 
conditions, would have been selected for 
direct anastomosis. This form of duct 
reconstruction must be employed when the 
stump of the hepatic stump is very short, 
when the intestine is so firmly fixed by ad- 
hesions that direct anastomosis would be 
impossible or when the necessary apposition 
would cause so much tension that subsequent 
leakage would be likely to occur. 

Analysis of the cases collected by the 
writer shows that anastomosis of the stump 
of the divided duct to some part of the 
alimentary canal was done in 6 cases with 
the stomach, in 18 with the duodenum and 
in 6 with the jejunum. Of the 6 cases of ana- 
stomosis with the stomach one (Dujarier) was 
in excellent health 3, and another (O’Day) 
6 years after the operation. In Kehr’s case 
the operation was followed by both biliary 
and gastric fistule of which the latter closed 
only after the expiration of 11 years. Of 
the 18 cases of anastomosis of the stump of 
the duct to the duodenum Summer’s case 
was well 7 years, Bazy’s and Mann’s 4, Crile’s 
3, and Wilms’ 15 months after the operation. 
Duodenal fistula developed in the case of 
Losser and closed spontaneously in 3 weeks; 
in the case of McGlannan a biliary fistula 
developed as well, a fatal termination ensuing. 


Subsequent attacks of slight jaundice and 
epigastric pain after the recovery of the 
patient were mentioned in the cases of Mann 
and Bottomley. 

Of the cases of anastomosis of the duct and 
jejunum, Kausch reports a patient well one 
year and Jackson one free from jaundice or 
other symptom of recurrence when the 
patient suddenly died 11 months after 
operation for secondary gastric carcinoma. 

Eighteen cases of duct reconstruction have 
been collected exclusive of the two reported 
by the writer. -Of these, in 9 the lower part 
of the choledochus was preserved. In the 
remaining 9, a new opening was made in 
the duodenum. The methods of recon- 
struction varied. In 3 (Verhoogen, Propping, 
and Kehr) nature was allowed to form a new 
duct segment out of granulation tissue. 
Verhoogen’s case was well 11 months 
after operation; Propping’s patient developed 
symptoms of recurrence shortly after the 
operation and a stricture nearer the liver, 
discovered on opening the abdomen, was 
treated in the same way as the original 
stricture. No mention is made of the end- 
result in Kehr’s case. Propping’s case is of 
interest in that the segment of the duct 
originally reconstructed appeared normal 
when the abdomen was re-opened. 

In 5 cases after excision or division of the 
stricture an attempt was made to form a new 
channel by suture of parietal or visceral 
peritoneal tissue over the exposed part of 
the tube, introduced into either extremity of 
the divided duct. Of these cases, Freeman’s 
is most interesting in that, the patient dying 
of chronic abscess of the liver 11 months 
after the operation, an opportunity was 
afforded to examine the reconstructed duct. 
It had considerably contracted to the calibre 
of a broom straw but had functioned satis- 
factorily without indication of biliary stasis. 
Of end-results Finney’s case is noteworthy in 
being well two years and McRae’s 2 and one 
half years after operation. In the latter 
case the stricture was treated by incision, 
dilatation, and drainage. Verhoogen and 
Finney mention the occurrence of slight 
attacks of jaundice and epigastric pain a 
number of months after the patient’s recovery. 
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In Voelcker’s case, the tube, allowed to 
remain in situ, was found bent and displaced 
at a second operation for a persistent biliary 
fistula four months later. To prevent a 
similar accident the tube was brought out 
through the duodenum (Witzel) with excel- 
lent result. 

In the remaining 9 cases a new opening in 
the duodenum was necessary. In two, the 
exposed tube joining the hepatic stump to 
the duodenum was covered with omentum. 
Brewer’s patient, after a temporary cholan- 
gitis with jaundice, promptly developed a 
recurrence and succumbed to an operation 
for its relief. In Terrier’s case, the recur- 
rence was successfully relieved by an anas- 
tomosis between the duct and duodenum. 
Sullivan, to whom credit is due for the inven- 
tion of this operation, reports the case of a 
patient of 60, well and attending to the work 
of an engineer 4 years after the operation. 
An equally satisfactory end-result was ob- 
tained by Jenckel who bridged by this method 
an interval of 8 centimeters. This patient 
developed a duodenal fistula during con- 
valescence which ultimately closed. After 
recovery the patient suffered from occasional 
attacks of colic. Wilms reports 4 cases. In 
the first a slight biliary fistula persisted and 
the patient suffered from occasional attacks 
of pain in the right hypochondrium. The 
second case was complicated during con- 
valescence by a duodenal fistula which 
required a jejunostomy for its relief. The 
catheter was discharged from the wound on 
the eleventh day. Save for a slight biliary 
fistula the patient was well 15 months after 
the reconstruction. In the third case, after 
vomiting a large amount of bile, a short time 
after the operation (proving the patency of 
the tube), a biliary fistula developed which 
was found on exploration three weeks after 
the primary operation to have been the result 
of the displacement of the tube out of the 
hepaticus. The tube was then sewed in. 
Two months later, it was vomited. In the 
fourth case, after the end-to-end suture over 
a tube of the ends of the duct, divided in 
the course of a cholecystectomy, a persistent 
biliary fistula developed which was found to 
have been the result of the angulation of 


AND COMMON BILE DUCTS 87 


the tube and a consequent separation of the 
ends of the duct for a distance of 2 centimeters. 
A Voelcker transduodenal operation then 
failed to relieve the jaundice and, after an 
interval of 7 months, a Wilms operation gave 
relief for several months at the end of which 
time the tube was vomited and the jaundice 
immediately reappeared. At a fourth and 
final operation, the jaundice was relieved by 
a Wilms operation a new duct being recon- 
structed between the hepatic stump and the 
stomach. 

The dangers common to either or both of 
these procedures include: 1. Leakage of 
intestinal contents into the peritoneal cavity 
directly or after the retraction of the implant- 
ed end of the duct. 

2. Regurgitation of intestinal contents 
into the newly formed duct channel. 

3. Ascending infection cholangitis with 
liver abscess. 

Leakage from the retraction of the im- 
planted duct may be prevented by the suture 
of the end of the duct through a separate 
transverse opening in the duodenum to the 
mucous membrane below the opening through 
which the duct enters the intestine. The 
additional duodenal opening is then closed 
in the usual way and the duct sutured to the 
outer wall of the duodenum at its point of 
entrance. The wall of the duodenum is 
then still further infolded upon the terminal 
part of the duct. 

The danger of ascending cholangitis varies 
directly with the distance from the site of 
the papilla at which the new opening into 
the intestine is made. It is, therefore, least 
frequent when the opening is made into the 
stomach near the pylorus or into the upper 
part of the duodenum. The risk of this com- 
plication as well as the risk of subsequent 
regurgitation of intestinal contents is mate- 
rially decreased if the end of the divided duct, 
or the rubber tube in case of duct reconstruc- 
tion, is passed obliquely (Witzel) through the 
visceral wall. The risk of postoperative 
leakage and the subsequent formation of a 
duodenal fistula is also diminished by this 
procedure. It is only in the rare side-to- 
side anastomosis that this condition cannot 
readily be carried out. For the purpose of 
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still further decreasing the risk of these post- 
operative complications, provision may be 
made for the insertion of the end of the 
divided duct or, in case of reconstruction, of 
the rubber tube, into a portion of the small 
intestine which has been excluded from the 
path of intestinal contents, either by simple 
enteranastomosis or by a more complicated 
procedure, as follows: the intestine is first 
divided and, after the closure of the oral 
stump, the continuity of the intestine is 
restored by lateral anastomosis a_ short 
distance below the point of division. The 
excluded intestine, two or three inches in 
length, above the lateral anastomosis, is then 
utilized for the entrance of the divided duct 
or rubber catheter as the case may be. 
While the advantages of this method are 
evident it must again be emphasized that 
frequently the general condition of the 
patient does not permit prolonged operation 
and that a long pre-existing jaundice, pre- 
disposing to parenchymatous postoperative 
hemorrhage, is not conducive to extensive 
repair. Asa matter of fact, while experience, 
as yet, is not sufficient to determine the 
choice of any special method, sound judg- 
ment would seem to warrant the selection of 
the more simple rather than of the more com- 
plex method, unless the patient still has 
abundant vitality. In many cases in which 
the adhesions are so numerous and baffling 
that a considerable time is required: ade- 
quately to expose the region of the stricture, 
it is wise to do the operation in two stages; 
the first having for its object the establish- 
ment of a satisfactory biliary fistula, the 
second, done only after jaundice has disap- 
peared and the general condition of the 
patient has improved, for the purpose 
of effecting duct reconstruction. 

Whatever the method adopted, the first 
step in all operations is identical; namely, to 
expose and identify the duct above and below 
the stricture. This is usually difficult on 
account of the obliteration of anatomical 
landmarks by adhesions and is consequently 
fraught with the danger of visceral and vascu- 
lar damage. The goal to be attained is the 
gastrohepatic omentum with the foramen of 
Winslow and the guide which the writer, 


especially in the absence of the gall-bladder, 
has found most serviceable is the under 
surface of the liver, particularly the sulcus 
originally occupied by that organ. From 
this surface all adhesions including those 
binding the omentum to the stomach, duode- 
num and colon are carefully separated keeping 
close to the liver until its transverse fissure 
is reached. Separating at first with con- 
siderable difficulty and requiring the ligation 
of numerous bleeding points the adhesions 
yield much more readily as the transverse 
fissure is approached. With the exposure of 
the gastrohepatic omentum, the pulsation 
of the hepatic artery forms a valuable guide 
to the position of the dilated duct. The 
identification of the collapsed duct below 
the stricture is much more difficult but the 
upper border of the duodenum and the edge 
of the gastrohepatic omentum serve as 
important guides. In all strictures in which 
the ends of the duct are separated by an 
appreciable interval, the duodenum should 
be mobilized. This maneuver, in some cases, 
will permit an end-to-end anastomosis of the 
ends of the duct without tension while in 
others it will render possible an end-to-side 
anastomosis of the hepatic stump and duod- 
enum. 

The disposition of the Nélaton’s catheter 
used in cases of duct reconstruction is of 
great interest. By some it has been left in 
situ and in these cases, it has either been 
ultimately passed in the stool, or remaining 
in situ for several months, it has been vomited. 
In several instances it has become displaced 
or angulated in such a fashion as to block the 
flow of bile. By other surgeons, some device 
has been employed by which, after a certain 
length of time, the tube has been removed. 
This may be accomplished by the use of a 
T tube, the vertical portion of the tube 
being left out of the wound at the end of the 
operation, or the vertical part of the tube 
may be supplanted with two loops of stout 
silk tightly embracing the catheter in the 
reconstructed part of the duct and emerging 
from it between two catgut sutures. At 
the end of a variable period, the tube is with- 
drawn by gentle traction on these loops. 
Voelcker objects to this procedure because 
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of the damage inflicted by the withdrawal 
of the tube on the wall of the newly recon- 
structed duct and to obviate that disadvan- 
tage, he urges that the extremity of the tube 
be brought out obliquely through the wall 
of the duodenum a short distance below the 
old or the newly made papilla to subsequently 
emerge with the drain through the abdominal 
incision. At the end of 1o to 14 days the 
tube is removed and not replaced, and the 
oblique small opening in the duodenum 
promptly closes. 

If the common duct below the point of 
repair is normal and accessible, Voelcker 
prefers to bring the tube out through a small 
opening in this part of the duct rather than 
through the duodenum. Other observers 
have practiced the withdrawal of the tube 
through a small opening in the wall of the 
hepatic duct above the reconstructed seg- 
ment. Either of these measures seems pref- 
erable to the withdrawal of the tube through 
an opening in the duodenum, subject, as it 
undoubtedly is to the possibility of a duodenal 
fistula. In fact in at least one instance 
reported by Voelcker, this disagreeable com- 
plication has occurred although fortunately 
the fistula closed spontaneously without 
detriment to the patient. In the writer’s 
second case after reconstruction of the duct 
by the use of the posterior parietal perito- 
neum, the tube was withdrawn without 
difficulty 414 weeks after the operation by 
gentle traction on the silk ligatures. That 
this occasioned slight if any damage to the 
wall of the newly reconstructed duct is 
evidenced by the fact that its withdrawal 
was followed by the discharge of a very small 
amount of bile which continued for 12 hours 
and then completely and permanently ceased. 
Whether, then, the use of this method favors 
in any way a recurrence of the stricture must 
remain doubtful. Theoretically, at least, the 
scar which ultimately closes the opening 
through which the tube had emerged is more 
advantageously placed either above or below 
than in the reconstructed portion of the duct 
itself. 

The period during which the tube should 
remain in the duct varies very materially. 
By some, as has been mentioned, no attempt 
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is made to remove the tube and it is supposed 
to remain indefinitely, if not vomited or 
passed in the stool. By others, provision is 
made for its removal in from ten days to five 
weeks after the operation. The writer 
believes that if the tube is left im situ for 
four or five weeks the process of epithelializa- 
tion is more advanced and consequently the 
danger of a recurrence of the stricture cor- 
respondingly less than in those cases in which 
the tube is left in for a shorter time. While 
the tube is in situ the bile either flows through 
it or alongside of it into the intestine or out 
through a biliary fistula in the abdominal 
incision or in both directions simultaneously. 
The tube should be of sufficient size moder- 
ately to fill the duct without undue distention. 
Its possible dislocation should be prevented 
by chromic gut sutures between it and the 
edges of the duct orifices. 

Stricture of the hepatic duct so situated 
that the dilated duct above lies entirely 
within the transverse fissure and, therefore, 
is inaccessible to the surgeon presents a most 
difficult problem. The obstacle can be re- 
lieved by hepatostomy, a biliary fistula being 
made by puncture of the liver parenchyma 
with the actual cautery. Subsequently the 
tract of the biliary fistula can be carefully 
dissected out and anastomosed to some part 
of the intestinal canal, or both steps can be 
done in one operation the intestine being 
anastomosed directly to the punctured liver 
tissue or the liver tissue may be punctured 
by the cautery through the contiguous wall 
of the gall-bladder, utilizing the opening 
through which this is done for subsequent 
anastomosis with the intestine. A success- 
ful case treated in this way by Scheidler was 
well 5 months after the operation. Anasto- 
mosis directly of the duodenum to the punc- 
tured liver tissue has been done successfully 
by Doberer who makes no mention of the 
end-result, and by Garré. 

In Garré’s case, a boy, operated on for 
traumatic subcutaneous stricture of the 
hepatic duct, was in excellent health three 
years afterward. Whether in this case the 
hepatic duct remained permanently oblit- 
erated or whether, as some have suggested, 
it again became patent is a question that only 
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autopsy could decide. Experimentally, it 
appears impossible to prevent granulation 
tissue from blocking the mouths of the 
smaller biliary passages that have been 
opened by the actual cautery and so from 
obstructing the flow of bile. That such 
openings may remain permanently open in 
the human species, however, is shown by the 
case of Lameris who had an Opportunity of 
examining the condition of the anastomosis 
8 months after hepato-enterostomy for ob- 
struction of the hepatic duct. In this case 
there were 10 small openings lined with 
cylindrical epithelium, leading into the intes- 
tine from the right lobe of the liver, from 
which bile could be made to exude by pressure. 
The patient had died from multiple infection 
of the liver so that this operation is subject 
to the same danger of an ascending cholan- 
gitis as any other variety of anastomosis 
between the gall-duct, gall-bladder, and 
intestine. On the other hand, the experience 
of Kausch, who, after a successful hepatos- 
tomy, was obliged at intervals of from ten to 
14 days, to remove the granulations from the 
surface of the liver in order to effect a renewal 
of the flow of bile, demonstrates that a biliary 
fistula, established in this way, is not always 
permanent. To account for the evident 
discrepancy in the result of this operation, 
the writer suggests that the biliary fistula 
may be temporary when the patency of the 
hepatic duct becomes re-established, but 
that, if the hepatic duct is completely oblit- 
erated, the intrahepatic biliary pressure may 
be sufficient to insure permanently the flow 
of bile through the new channels which 
hepatostomy provides. But even if biliary 
fistula made by puncture or by division of 
liver tissue are only temporary, the operation 
may yet prove of decided benefit by relieving 
a congested condition of a stricture in an 
inaccessible hepatic duct while the liver 
fistula may remain open sufficiently long to 
permit the re-establishment of a_ biliary 
fistula in communication with the duct and, 
in at least one instance, to provide in this way 
an outlet for the discharge of calculous mate- 
rial by which the duct was obstructed. Thus, 
in the case reported by Cohen, a hepatostomy 
was done for jaundice persisting after a 


cholecystectomy in which the duct was 
inaccessible. After 48 hours, the liver fistula 
discharged copiously and continued to do so 
for 20 days. Then bile passed into the 
intestine and the original fistula remaining 
after the cholecystectomy, discharged a large 
amount of calculous material and _ shortly 
after closed, the liver fistula having previously 
closed as soon as the duct again became 
permeable. 

The discussion of benign stricture of the 
common and hepatic ducts in this paper, has 
referred to a lesion in the final stage of its 
development. The stenosis must be extreme 
seriously to interrupt the flow of bile into 
the intestine. Were the bile-duct as acces- 
sible to examination as the urethra, the 
sequential development of the symptoms of 
stenosis together with the essential prin- 
ciples of their treatment, would have become 
thoroughly standardized. As it is, the clinical 
features, in primary cases, are not easily 
differentiated from those of stone in the com- 
mon duct, even in the stage of permanent 
jaundice, and it is for the removal of a sup- 
posed stone that the operation is usually 
undertaken. 

It is only as a lesion associated with stone 
that partial stricture of the duct is occa- 
sionally observed by the surgeon. Whether 
such a stricture requires special treatment 
is not always easy to decide. Usually the 
removal of the stone or stones leaves the 
duct in such a condition that any further 
increase in the degree of stenosis is im- 
probable. When a small part of an acces- 
sible portion of the duct is involved in this 
way and the stricture is composed of dense 
cicatricial tissue and is annular, its resection 
with end-to-end anastomosis is justifiable. 
Strictures in the lower inaccessible portion 
of the duct at or near the papilla the presence 
of which are suspected because the passage 
of an instrument through the opened duct 
into the duodenum is impossible, do not 
ordinarily justify duct reconstruction. Us- 
ually such strictures are due to the inflam- 
matory swelling and oedema of an associated 
cholangitis which the removal of the calculus 
and the subsequent postoperative biliary 
drainage relieve. On the other hand the 
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failure of bile to flow after the removal of a 
calculus in the hepatic duct is evidence of a 
stenosis which demands immediate relief, 
and the operation should not close until an 
an ample flow of bile is secured. Sometimes 
a stenosis is due to the presence of a second 
calculus higher up and sometimes to cica- 
tricial stricture. In the latter event, endeav- 
or should be made to pass a probe through 
the stricture to be followed either by its 
division, or if situated in a part of the 
duct surrounded by liver tissue, by its 
dilatation with long slender forceps. A le- 
sion of this kind, herewith reported, has 
recently been treated by the writer. The 
stricture situated in the duct within the 
transverse fissure, was treated in the manner 
just described by dilatation, followed by the 
establishment of an ample biliary fistula and 
a disappearance of the jaundice. Apart 
from a subdiaphragmatic abscess, the post- 
operative course was satisfactory. Four 
weeks after the operation, the stools contain 
a considerable amount of bile, although much 
was still discharged through the fistula. 
The patient ultimately succumbed to pneu- 
monia 56 days after operation, the biliary 
fistula having been closed for several weeks. 
(See Case 3.) 

Any comparison of the relative value of the 
methods of duct reconstruction is very un- 
satisfactory. The question as yet unanswered 
is that of the possibility of the production of 
an epithelial lining for the new passageway. 
If this actually takes place, it may be expected 
with reasonable assurance that a lining of 
this character will provide a safeguard against 
a recurrence of the stricture. Unfortunately 
this question must still remain doubtful, for 
its solution could only be supplied by the actual 
microscopical examination of the lining wall 
of the new channel after operations for duct 
reconstruction where the patient has remained 
free from recurrence sufficiently long to be 
considered a permanent cure. A _ careful 
search of the literature has failed to reveal 
any evidence of this kind. 

Apart from the necessity of providing, if 
possible, a channel which will not mate- 
rially contract, the advantages of utilizing 
the terminal part of the common duct are 
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quite evident. A normal papilla is in itself_ 
the best safeguard against intestinal ascend- 
ing infection, and its sphincteric control of 
the passage of the bile into the duodenum 
cannot be imparted to any artificial opening 
no matter how skillfully made. Furthermore, 
the dangers of duodenal leakage or of regur- 
gitation of intestinal contents into the newly 
reconstructed duct, are naturally avoided if 
the wall of the duodenum remains intact. 
When, however, the lower part of the com- 
mon duct is the site of stricture, a new open- 
ing in the duodenum is unavoidable. In 
that event, it is the writer’s belief that end- 
to-end anastomosis between the dilated duct 
and the duodenum through an _ oblique 
(Witzel) opening in its wall will prove the 
method of choice. In all cases where patho- 
logical conditions preclude direct anasto- 
mosis, an effort should be made to recon- 
struct the duct by means of a rubber tube 
which, sutured by absorbable material to 
the duct wall and covered by the contiguous 
visceral or parietal peritoneum is passed 
obliquely into the intestine or stomach as 
near the papilla as possible. 


AUTHOR’S CASES 

CASE 1. Gussie Schwartz, female; admitted 
to the Presbyterian Hospital November 27, 1907. 
Patient had typhoid at 12. Five months ago pa- 
tient first had cramps in the right upper, quadrant, 
radiating, at times, upward along the anterior chest 
wall. These occurred three or four times a day 
and were associated with vomiting, constipation, 
and clay-colored stools without jaundice. 

Physical examination showed slight rigidity and 
marked tenderness in the right upper quadrant 
with a sense of a mass in the neighborhood of the 
gall-bladder. A cholecystectomy was done for a 
chronically atrophied gall-bladder filled with stones. 
For a month after the operation, there was a pro- 
fuse biliary discharge, the jaundice which had de- 
veloped prior to the operation decreasing but not 
disappearing. Six weeks after the operation, the 
biliary fistula had closed and the patient was en- 
tirely free from jaundice and left the hospital. 

Six weeks ago the jaundice again appeared and 
has since increased without pain but with some 
epigastric distress. On examination, there is 
slight tenderness on deep pressure in the upper angle 
of the scar. The jaundice is intense and deepening. 
The stools are clay-colored. The time coagulation 
of the blood is below normal and not materially 
affected by calcium chloride. 

Under gas-ether anesthesia, the pararectal scar 
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was excised and the incision lengthened toward the 
median line. The gastrohepatic omentum, buried 
in adhesions, was exposed by passing slowly back- 
ward along the under surface of the liver to the 
transverse fissure. The common duct was then 
identified in its supraduodenal portion and opened. 
A probe passed readily into the duodenum. In 
the opposite direction a probe encountered a 
stricture in the hepatic duct about an inch below 
the transverse fissure. For a distance of three- 
quarters of an inch this stricture was divided with- 
out a guide as in an external urethrotomy, opening 
the dilated duct close to liver tissue. ‘The open- 
ing into the duct was followed by a profuse dis- 
charge of turbid bile. A rubber catheter was in- 
troduced into the hepatic duct and brought out 
through the abdominal wound. 

After the operation, the entire bile was dis- 
charged from the biliary fistula. The jaundice 
gradually diminished and ultimately disappeared. 
The stools remained clay-colored without the 
slightest trace of bile pigment. On one occasion 
a temporary blocking of the mouth of the fistula 
caused a sudden rise of temperature which as 
quickly subsided when the bilary fistula was re- 
established. There was some elevation of both 
temperature and pulse, gradually diminishing for 
several weeks after the operation. During the 
second and third months of convalescence, the 
temperature and pulse were normal, the jaundice 
had entirely disappeared and the general condition 
of the patient was excellent. Thirteen weeks after 
the division of the stricture the bile suddenly found 
its way into the intestine in rapidly increasing 
quantities and just as the patient had consented 
to an attempt to establish anastomosis between 
the hepatic duct and the bowel. The biliary fistula 
closed within a few days and the patient was 
completely free from both jaundice and pain. 

One year after her discharge, the patient suffered 
from a slight attack of abdominal pain with jaundice, 
for the treatment of which she was re-admitted to 
the hospital. This quickly subsided in several 
days with the administration of phosphate of 
soda. Several months afterward, it was learned 
that the patient had moved out of the city and she 
has since failed to communicate with the hospital. 

CASE 2. Mrs. F., age 31; referred by Dr. Austin; 
admitted to the Lawrence Hospital April 7, 1915. 
Nine years ago, two months after a fracture of two 
ribs from a fall on the right hypochondrium, the 
patient had an attack of gall-stone colic lasting a 
half hour and not accompanied by either nausea 
or vomiting. Similar attacks occurred at various 
intervals until 314 years ago when an operation, 
either a cholecystostomy or a cholecystectomy, 
was done in another hospital. The gall-bladder was 
buried in adhesions and convalescence was prolonged 
by a right sided pneumonia and pleurisy. 

Fourteen months after operation a hernia first 
appeared in the scar and since then has steadily 
increased in size. 


For 18 months after the operation the patient 
had no further attacks of colic. At that time, 
however, she began to suffer from attacks of sore- 
ness in the gall-bladder region without actual 
colicy pain but with chills, sweating, weakness, 
moderate temperature, and marked jaundice with 
clay-colored stools. There was never any vomiting 
or gastric or digestive disturbance and the move- 
ments of the bowels were easily regulated by salts. 
During the attacks the patient, a trained nurse, 
states that the liver seemed larger and more sensi- 
tive. Between the attacks the patient’s general 
condition was good and her appetite excellent. 
She had never regained her normal weight since 
the operation weighing about 30 pounds Jess. 

Physical examination shows a vertical scar in 
the gall-bladder region, which is the site of a 
ventral hernia the size of an orange. The abdominal 
wall is thin and readily permits palpation of the 
liver, the edge of the right lobe being 2 inches below 
the free margin of the ribs and the left lobe being 
also considerably enlarged. There is slight sensi- 
tiveness in the region of the gall-bladder, and the 
spleen is also palpable and tender. There is no 
perceptible jaundice or bile in the urine. The 
leucocytosis is not increased. 

Under ether anesthesia, the abdominal scar was 
excised and the edges of the abdominal aponeurosis 
freshened preparatory to an overlapping for the 
cure of the ventral hernia in the closure of the 
abdominal incision. The peritoneal cavity was 
opened with considerable difficulty owing to ex- 
tensive adhesions of the omentum, the transverse 
colon, the duodenum, and the pyloric end of the 
stomach. These different structures were grad- 
ually identified as the adhesions were divided, the 
gastrohepatic omentum being exposed after a 
careful dissection of the under surface of the liver 
as far as the transverse fissure. There was no trace 
whatever of the gall-bladder. The hepatic artery 
was first identified and search was made for the 
duct along its right side. The hepatic end was 
first found imbedded in adhesions and contained 
a large amount of bile which was evacuated from 
the end as the adhesions were freed. At a distance 
of three quarters of an inch below the end of the 
hepatic duct, the common duct was found. It ap- 
peared collapsed but readily admitted a catheter 
which was passed into the duodenum. The entire 
liver was jaundiced and presented the gross changes 
of a liver which had been subjected to a long-stand- 
ing biliary stasis. The absence of general jaundice, 
however, indicated that bile must have found its 
way into the intestine across the interval between 
the ducts, although the exact path could not be 
demonstrated. On the other hand, however, the 
appearance of the liver indicated bile stasis which 
was verified by the large accumulation of bile within 
the hepatic duct which had evidently become en- 
larged so as to perform the function of a reservoir. 
Probably in cases of long-standing stricture, the 
dilatation of the duct creates a species of tolerance 
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for the accumulation of bile without the occurrence 
of actual jaundice until obstruction shall have 
become complete. 

The posterior edges of the divided ducts could 
not be approximated closely by suture, an interval 
of perhaps half an inch still intervening, after the 
insertion of plain catgut sutures. The point of the 
catheter still remaining in the duodenum, the 
opposite end was introduced several inches into 
the hepatic duct. Two ligatures of stout silk were 
then tied around that part of the catheter which 
was exposed in the interval between the divided 
ducts and brought. out through the abdominal 
incision. From either side of the exposed portion 
of the catheter, the peritoneum was brought up and 
approximated over it by catgut sutures in several 
layers so that the catheter was completely hidden 
from view. The abdominal wound incision was 
then closed by the overlapping method, a cigarette 
drain having previously been introduced along the 
path of the silk ligatures. 

For the first two or three days after the operation, 
there was some discharge of bile from the wound. 
This rapidly ceased and was not renewed with the 
withdrawal of the drain. The bile promptly ap- 
peared in the stools in increased quantity. At the 
thirty-second day under laughing gas the rubber 
catheter was easily withdrawn from the duct and 
without any decided or prolonged discharge of bile. 
The wound promptly healed, and the patient has 
been free from all discomfort for the past 26 months. 

During this interval, however, there have been 
several short attacks of jaundice with epigastric 
pain and fever, which have promptly subsided 
and have interfered in no way with the general 
condition of the patient. December 1, 1917, 
patient still free from recurrence. 

CASE 3. Male, age 47; admitted to the Presby- 
terian Hospital March 14, 1917. Since ror4, the 
patient has had from 15 to 20 attacks of abdominal 
pain and distress similar to the present one. The 
previous attacks have been associated with jaundice, 
the present one not. With each attack, after a 
gradual onset, the patient has suffered from con- 
stant boring pain in the upper right quadrant, 
radiating to the right shoulder and back. It has 
had no relation to meals and has been neither in- 
tensified nor alleviated by the movements of the 
patient. There has been nausea and vomiting, 
with one chill, fever, and malaise. The patient 
has lost 15 pounds in weight in the last two years. 
Between the attacks the patient has had the feeling 
of a lump in the epigastrium. There has also been 
belching of gas and chronic constipation. 

Physical examination. The patient is thin and 
poorly nourished and nervous. ‘There is tenderness 
and rigidity in the right upper quadrant in the 
region of the gall-bladder. The liver edge is 5 
centimeters below the free costal margin. The gall- 
bladder is palpable. 

Leucocytosis, 7000 with 64 per cent polymorpho- 
nuclears. Blood coagulation time was three minutes. 
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Gastric analysis showed total acidity of 75 per cent, 
with 25 per cent free hydrochloric. Urine normal. 
Wassermann test negative. No radiographic evi- 
dence of gall-stones. 

Operation. On opening the abdominal cavity 
through a transverse incision a large gall-stone 
was found in the hepatic duct close to the transverse 
fissure of the liver, so tightly impacted as to require 
the aid of a scoop in its removal. After the re- 
moval of the stone, bile could be made to issue from 
the incised hepatic duct by pressure on the gall- 
bladder but no bile’ appeared from the liver. A 
probe introduced upward into the hepatic duct 
encountered an obstruction consisting in part of 
calculous material. There was also marked stenosis 
in the lumen of the duct, on passing through which 
bile gushed from the upper portion of the duct. 

A pair of slender forceps was then introduced 
through the stricture with considerable difficulty 
and the duct stretched so as to admit a Nélaton’s 
catheter, 20 French. This was left in situ and 
brought out of the abdominal incision. The gall- 
bladder was then removed. On ninth day after 
operation the catheter was removed followed by 
the appearance of some bile in the stools although 
the greater part passed through the biliary fistula. 
On the twenty-third day after operation the patient 
developed the symptoms of a subphrenic abscess 
which was opened in two stages. By the thirtieth 
day after operation the discharge from the biliary 
fistula was slight but still contained, as it had for 
the preceding two weeks, a certain amount of 
calculous detritus. At this time a small collection 
of pus in the outer angle of the abdominal incision 
was opened. 

During the next three weeks the patient had 
physical signs of a bronchopneumonia, slight in 
character, which would disappear and then recur. 

On the fifty-sixth day after operation the patient 
developed a marked swelling in the lower right 
iliac fossa. An exploration showed the intestine 
matted together but no sign of pus. Twenty-four 
hours after this exploration, the patient developed 
symptoms of pulmonary oedema, from which he 
died on the sixty-first day after operation. Un- 
fortunately no autopsy could be obtained. At the 
time of his death the biliary fistula had closed and 
the stools were of normal color. The last explora- 
tory incision, however, was followed by the appear- 
ance of bile (but no pus) in the dressing. 


ABSTRACTS OF CASES COLLECTED IN LITERA- 
TURE AND FROM PERSONAL COMMUNICATION 


EXCISION OF SMALL PORTIONS OF THE DUCT WALL 
‘(NOT COMPLETE DIVISION) 

Kehr reports five accidents of this character 
during cholecystectomy, all of which recovered 
and remained permanently well with the use of 
a T tube. Kehr also reports a linear defect of 
the hepatic duct in the course of a cholecystectomy, 
in which a stricture subsequently developed lower 
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down in the common duct, which he believes was 
also damaged during original operation. Recovery. 

Brewer reports a ligature of the junction of the 
cystic and common ducts in the course of a chole- 
cystectomy, narrowing the lumen of the latter 
duct one-third. The ligature was allowed to re- 
main in situ without any untoward result. The 
same surgeon also reports a case in which the re- 
moval of a villous growth from the interior of the 
common duct narrowed the duct lumen one-third. 
The resulting gap was closed by suture, together 
with the incision in the wall of the duct, without 
indication of subsequent stricture. 


IMMEDIATE END-TO-END ANASTOMOSIS FOR REPAIR OF 
DIVISION OR PARTIAL EXCISION OF PORTIONS OF 
THE COMMON OR HEPATIC DUCTS 


Case 1. Reported by Jacobson. Excision of a 
portion of the duct in cholecystectomy, leaving an 
interval of one inch. Above treatment. Well 
10 months after. 

CasE 2. Reported by Koerte. Suture after di- 
vision of a stricture. Well one year after operation. 

CasE 3. Reported by Koerte. Excision of old 
stricture associated with a stone. Suture of duct 
ends over rubber tube which was brought out through 
an opening in the hepatic duct nearer the liver. 
Recovery. 

CasE 4. Reported by Koerte. Excision of the 
junction of cystic and hepatic owing to a short 
pedicle. Immediate suture. Tube removed 
twelfth day. Recovery. 

CasE 5. Reported by Nordmann. Excision of 
the junction of the cystic and hepatic ducts due 
to “absence” of cystic duct. Immediate suture. 
Recurrence of jaundice in 7 weeks, requiring further 
operation, in which the stump of the hepatic duct 
was anastomosed to the jejunum. Recovery. 

Case 6. Reported by Stone. Immediate suture 
for divided duct in course of cholecystectomy. 
Recovery. ‘ 

CaAsE 7. Reported by Kehr. Defect in hepatic 
duct closed by the Heineke-Mikulicz method. Six 
months after excision of a stricture. Suture. T 
drain. Recovery. 

Case 8. Reported by Kehr. Defect in hepatic 
duct closed by the Heineke-Mikulicz method. Six 
months after, excision of stricture. Suture. T-drain. 
Recovery. 

Case 9. Reported by Voelcker. Immediate su- 
ture over rubber tube for excision of junction of 
hepatic and cystic ducts during cholecystectomy. 
Tube brought out through separate opening in the 
choledochus below point of repair. Recovery. 

CasE 10. Reported by Doberauer. Interval of 
4 centimeters in common duct after excision of a 
carcinoma. Suture over rubber tube which was re- 
moved 11 days after by forceps. No recurrence of 
jaundice. Patient died from gastric recurrence 
three months afterward. No autopsy. 

CasE 11. Reported by Voelcker. In case op- 
erated on by assistant, excision of the junction of the 


hepatic and cystic ducts during cholecystectomy. 
Similar procedure to above. Recovery. 

CASE 12. Reported by Jackson. Six months 
after a cholecystectomy by another surgeon, the 
patient developed persistent jaundice and epigastric 
pain. Operation revealed a_ suspicious-looking 
adenoma of the common duct which was widely 
excised. The divided ends were sutured with some 
tension over a rubber tube, the point of suture being 
reinforced by omentum. ‘The tube was passed on 
the sixteenth day. Sixteen months later the pa- 
tient’s condition was very satisfactory save for the 
occurrence of slight attacks of jaundice and epi- 
gastric pain at increasing intervals. 

Case 13. Reported by Jopson. End-to-end 
suture after division of the lower part of the chole- 
dochus during the excision of an extensive cancer of 
the pylorus. The patient was well 2% years after- 
ward without sign of recurrence: 

Case 14. Reported by Hotchkiss. Accidental 
transverse division of the common duct closed by 
end-to-end suture. Complete recovery. 

Case 15. Reported by Lyle. In a cholecystec- 
tomy a portion of the common duct was excised. 
Immediate end-to-end suture. Sutures did not hold 
and a persistent biliary fistula developed with 
abdominal pain. Six months later an operation 
for reconstruction of the duct was done (see duct 
reconstruction). 

Case 16. Reported by Stettin. Duct divided 
during cholecystectomy. Approximation of divided 
ends not difficult. End-to-end suture reinforced 
by omentum. Gradual closure of biliary fistula. 
Recovery. 

CASE 17. Reported by Rotter. Resection of 
portion of the retroduodenal choledochus for be- 
nign tumor, followed by end-to-end anastomosis. 
Drainage of duct above site of suture. Death 
seventh day from cholemia. Sutured duct shown 
by autopsy to be in satisfactory condition. 

Case 18. Reported by A. Werelius. Division 
of common duct during cholecystectomy by an- 
other physician. Operation 6 weeks later showed 
that the junction of cystic, hepatic and common 
ducts had been excised and that the stumps were 
separated by an interval of 114 inches. End-to-end 
anastomosis re-enforced by omentum. Recovery. 
No mention of end-result. 


EXCISION OF STRICTURE FOLLOWING DAMAGE TO 
THE COMMON OR HEPATIC DUCT WITH END- 
TO-END ANASTOMOSIS 

CasEt1. Reported by Kehr. Excision of structure, 
1 centimeter in length, two and one half months 
after tear in hepatic duct. Suture. Recovery. 

CASE 2. Reported by Kehr. Excision of junc- 
tion of the hepatic and cystic ducts during chole- 
cystectomy. Six months later, excision of stric- 
ture, release of the common duct and bridging over 
interval of 1 centimeter by suture. 

CASE 3. Reported by Kehr. Empyema of gall- 
bladder. Stricture of the common duct at junction 
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of cystic. Cholecystectomy. Excision of stricture 
followed by end-to-end suture. Recovery. 

CasE 4. Reported by Kehr. Excision of sus- 
picious mass at junction of hepatic and cystic ducts, 
leaving an interval of about 2 inches. End-to-end 
suture. Two months later, symptoms of stricture. 
Operation, excising stricture of 2 centimeters. 
Recovery. Well 6 months afterward. Mass showed 
no sign of cancer. 

CasE 5. Reported by Voelcker. Division of 
common duct in cholecystectomy. Twenty four 
days after end-to-end anastomosis over rubber tube 
which was carried down into duodenum and out 
through the wall by Witzel method emerging with 
the drain through the abdominal incision. No 
leakage. Tube removed on fifth day. Recovery. 

CASE 6. Reported by Kehr. Excision of old 
stricture. End-to-end suture supplemented by a 
hepatocholangioduodenostomy. Recovery. 

CasE 7. Reported by Riggs. No previous opera- 
tion. Stricture at the junction of the hepatic and 
cystic ducts. Resection of the stricture. End-to- 
end suture bridging interval of 3 centimeters. 
Temporary biliary fistula. Well 414 years after 
operation. 


CHOLECYSTENTEROSTOMY 

CasE 1. Reported by Mafriani. Biliary fistula, 
following cholecystostomy, anastomosed to pylorus. 
Well 2 years afterward. 

CASE 2. Reported by Koerte. Duodenochole- 
cystostomy for apparent stricture of the papilla. 
Recovery. 

CASE 3. Reported by Kausch. Cholecysten- 
terostomy with enterostomosis for supposed cancer 
of the pancreas. Death 3 months later from an 
infectious cholangitis. Autopsy disclosed a chronic 
pancreatitis. There was no indication of biliary 
stasis. In this connection, Kausch believes that the 
more steady flow of bile into the intestine after 
anastomosis between the duct and the intestine 
presents a greater obstacle to possible ascending 
infection. 

CasE 4. Reported by Hotchkiss. Accidental 
division of the common duct near its termination in 
the duodenum in connection with the removal of 
a pedunculated pancreatic cyst. Attempt at 
closure with a musculoperitoneal flap from the 
pylorus failed. Ultimately a cholecystenterostomy 
was done, ligating with catgut the common duct 
on the proximal side of the biliary fistula. For 
this purpose a Murphy button was used. The 
patient remained well one year after, although, in 
the meantime, he had developed diabetes. 

CasE 5. Reported by Delatour. History of a 
cholecystostomy followed by a choledochotomy, 
followed by a persistent biliary fistula. At opera- 
tion by Delatour, the middle of the common duct 
which at the previous operation had been divided 
transversely, presented a stricture, and chole- 
cystenterostomy with Murphy button was done, 
the opening in the duct being closed with silk. The 


patient made an excellent recovery. The end- 
result could not be ascertained. 

Case 6. Reported by Stanton. The author 
states that in several cases of simple stricture of 
the common duct and the gall-bladder was available 
and that a cholecystenterostomy gave excellent 
results. 

ANASTOMOSIS OF DUCT TO STOMACH 

CasE 1. Reported by Dujarier. Anastomosis of 
choledochus to stomach for stenosis due to chronic 
pancreatitis or a benign stricture. Silk employed. 
Well three years afterward. 

CASE 2. Reported by Kehr. Anastomosis be- 
tween hepatic duct and stomach for stricture of 
entire choledochus. There had been no previous 
operation. Gall-bladder surrounded by adhesions. 
Recovery. 

CasE 3. Reported by Brunner. A _ successful 
case of choledochogastrostomy. No detail. 

CasE 4. Reported by O’Day. Patient gave a 
history of repeated attacks of colic, the jaundice 
subsequently becoming persistent. On operation 
a fistulous tract was found, leading from the per- 
forated duct to the lesser peritoneal cavity which 
was shut off from the greater cavity by obliteration 
of the foramen of Winslow. In the lesser cavity 
was found a considerable amount of bile containing 
one calculus. During an attempt to free the 
choledochus, it broke off at a point just above the 
adherent mass in which the termination of the duct 
was imbedded and abundant bile exuded from the 
proximal end. An anastomosis was done between 
this stump and the anterior wall of the stomach in 
its lower one-third. The gall-bladder was ob- 
literated and was not disturbed. Recovery. Six 
years after the patient was in excellent condition 
without indication of any disturbance of digestion. 

CasE 5. Reported by Quenu and Tuffier. An- 
astomosis between the hepatic duct and the stom- 
ach. No details. 

CasE 6. Reported by Kehr (referred to by 
Kausch). Cholecystectomy followed by persistent 
biliary fistula. Anastomosis between the pylorus 
and the stump of the cystic duct followed by both 
biliary and gastric fistula, the last closing only after 
an interval of 11 years. 


ANASTOMOSIS OF DUCT TO DUODENUM 

CasE 1. Reported by Bazy (discussion of case 
of Dujarier). Hepaticoduodenostomy for probable 
stricture of the papilla. Patient well 4 years after- 
ward. 

CasE 2. Reported by Mann. Two years after 
cholecystectomy anastomosis between the end 
of the hepatic duct and duodenum, the wall of which 
was infolded around the tube. The lower part of 
the common duct was apparently obliterated. 
Fate of tube uncertain. Recovery. Patient well 
334 years afterward. Occasional attacks of jaundice 
and epigastric pain at increasing intervals. 

CasE 3. Reported by Kehr. Immediate hepato- 


duodenostomy after accidental excision of 6 centi- 
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meters of hepatic and common ducts during chole- 
cystectomy. Through a second incision in the 
duodenum the end of the duct was sutured to its 
lining mucous membrane. Kehr prefers this pro- 
cedure to anastomosis with tube as advocated by 
Wilms. 

CasE 4. Reported by Terrier. After failure to 
reconstruct with omentum, hepatoduodenostomy 
was successfully done. Recovery. No detail. 

CasE 5. Reported by Terrier. Hepatoduodenos- 
tomy for a chronic enlargement of the pancreas. 
No detail. 

CasE 6. Reported by Losser (reported by Voelck- 
er). Hepaticoduodenostomy for stricture of the 
choledochus following cholecystectomy, the tube 
being brought out through a second opening in the 
duodenum and emerging from the abdomen with 
the tampon. Recovery was complicated by a 
duodenal fistula which it is believed was the result 
of the tearing of the sutures on the withdrawal of 


the tampon. This fistula closed spontaneously in 
three weeks. 
Case 7. Reported by Terrier. Hepaticoduoden- 


ostomy after a stricture of the common duct follow- 
ing a series of operations; namely, cholecystostomy, 
cholecystectomy and then plastic operation on the 
common duct. Recovery. No details. 

Case 8. Reported by Kehr. Choledocho- 
duodenostomy for stricture following cholecystec- 
tomy (with same detail as in case 3). Stenosis 
developed requiring a second similar operation, 
from which the patient died three days after. No 
autopsy. 

CASE 9. Reported by McGlannan. Persistent 
biliary fistula after cholecystectomy due to stricture 
of choledochus near head of pancreas. Direct 
anastomosis over rubber tube with duodenum. 
Both biliary and duodenal fistula developed and 
patient died. No autopsy. 

CasE 10. Reported by Bottomley. For three 
years, attacks of pain in the upper right quadrant, 
with vomiting and jaundice which persisted up to 
five months ago and then gradually faded away. 
Chills and sweating with recent attacks. Explora- 
tion through a Bevan incision found a gall-bladder 
containing a moderate amount of pus and two stones. 
The common duct, dilated above a stricture con- 
tained abundant bile mixed with pus. Through an 
opening in the duodenum, the ampulla could not 
be found. A catheter was introduced into the dilated 
duct above and the duodenal orifice below and the 
remains of the duct sutured over it and the duod- 
enum over all. Cholecystectomy. Recovery 
without leakage. Tube passed in nine days. 
Well for 21 months. Then two attacks of slight 
jaundice with chilly sensations and some epigastric 
pain of short duration. 

CasE 11. Reported by Summers. No prior 
operation. Choledochoduodenostomy with Murphy 
button for stricture of the end of the duct. Op- 
eration supplemented by cholecystostomy. Button 
was never recovered. Well 7 years after operation. 


CaAsE 12. Reported by Crile. After prior chole- 
cystectomy, a complete stricture developed in the 
common duct from the point of drainage to the 
ampulla. Excision of stricture. Opening in the 
outer margin of the duodenum after mobilizing. 
Stump of duct drawn down through opening made 
from within in the location of the papilla, and both 
sutured on the outer and inner aspect of the in- 
testine. Patient well 3 years afterward. 

CasE 13. Reported by Wilms. No previous op- 
eration. Stones removed disclosing stricture of the 
lower part of the common duct with an indurated 
pancreas. Anastomosis of the divided end of the 
chloledochus over a rubber tube with the duodenum. 
Attempt to remove the tube by traction on a loop 
of silk passed with the tube into the duodenum and 
out through an opening lower down to emerge with 
the drain, failed. Roentgenogram showed no 
tube 2% weeks after operation. Patient well 15 
months afterward. 

Case 14. Reported by Gosset (referred to by 
Kausch). Packard is said by Gosset to have 
implanted the choledochus in a new duodenal 
opening for stricture due to an ulcer of the ampulla. 

Case 15. Reported by Tedenay. Resection of 
adenoma of the common duct followed by chole- 
dochoduodenostomy. No mention of end-result. 

Case 16. Reported by McArthur. The writer 
mentions in discussion a patient who, after previous 
cholecystostomy and cholecystectomy in another 
clinic had a third unsuccessful operation for the 
repair of a stricture of the duct (abandoned on 
account of the hemorrhage). The patient came 
under his observation with a persistent biliary 
fistula which occasionally closed and brought on 
jaundice. On operation by McArthur, the fistula 
led to the proximal stump of a previously divided 
duct about the middle of the original common duct. 
The distal portion of the duct was not recognizable. 
There was moderate biliary cirrhosis. 

An anastomosis was done between the proximal 
stump and the duodenum, over a rubber tube 8 
inches long, in which the proximal and supplied 
with a flange was inserted in the hepatic duct, the 
remainder being allowed to protrude into the 
duodenum, to favor its subsequent passage which 
occurred 8 weeks after. The flange insured a 
large opening being left in the duodenum. The 
patient died two years later from carcinoma of the 
stomach. (Operation in 1908.) 

CasE 17. Reported by McArthur. This patient 
had had cholecystostomy and later drainage of the 
common duct for persistent jaundice (by another 
surgeon). On operation by McArthur, a stricture 
was found in the common duct between the point 
of drainage and the bowel. An anastomosis between 
the duct above the point of stricture and the duod- 
enum was done in the same way as in the preceding 
case. The patient was well two years after the 
operation and since then could not be traced. 
(Operation 1912.) 

Case 18. Reported by G. L. Davenport. Chole- 
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cystostomy. Ten months later jaundice with loss 
of weight. On operation obstruction of terminal 
part of choledochus by the swelling of a subacute, 
non-suppurative pancreatitis. Side-to-side anasto- 
mosis between common duct and duodenum using 
a rubber tube. Gall-bladder much shrunken and 
cystic duct not patent. Drain to region of an- 
astomosis. No leakage. Prompt union of wound. 
Excellent recovery. 


ANASTOMOSIS OF DUCT TO JEJUNUM 


CasE 1. Reported by Nordmann. After unsuc- 
cessful suture of ends of the divided duct (see anas- 
tomosis of duct), anastomosis between hepatic stump 
and jejunum, with loop excluded by simple entero- 
anastomosis, through a Witzel opening. The tube 
was brought out of the jejunum through a second 
opening (Witzel), lower down, and emerged from 
the abdomen with the drain. Point of entrance of 
the tube into jejunum strengthened by omentum. 
Recovery. 

CasE 2. Reported by Jackson. Removal of 
cancer of pylorus which, in view of possible stricture 
of the common duct was supplemented by choledo- 
chotomy. At a later operation, anastomosis be- 
tween the hepatic stump and a jejunal loop brought 
up in front of the transverse colon was done over a 
rubber tube, the common duct having developed 
an impassable stricture for a distance of several 
inches. The jejunal loop was sutured to both liver 
and pancreas and was infolded over the tube as it 
passed through its wall. Patient made an excellent 
recovery but died from a sudden gastric hamor- 
rhage 11 months afterward. No autopsy. 

CasE 3. Reported by Kausch. Anastomosis 
between choledochus and the narrowed end of a 
divided loop of excluded small intestine. Well one 
year after. 

CasE 4. Reported by'Dahl. Modified proceeding 
of Kausch in that the divided end of the excluded 
loop was brought up through the transverse meso- 
colon and sutured to the gastrohepatic omentum, 
the hepatic duct being then anastomosed to its 
narrowed orifice. Recovery with a temporary 
fistula. 

CASE 5. Reported by Bakes. Choledochus was 
divided in the course of a Billroth II operation for 
cancer of the pylorus. The divided end was brought 
through a small opening in the jejunum and fastened 
to the opposite wall by suture. Death from pan- 
creatic necrosis. Duct in excellent condition. 

CasE 6. Reported by Enderlen (referred to by 
Kausch). Cholecystostomy and then cholecystec- 
tomy. Subsequent stricture. Jejunum anasto- 
mosed to the stump of the hepatic duct after 
being sutured to the thickened liver capsule. 
Death 10 days later from hemorrhage due to a 
needle puncture of the hepatic artery. 


ANASTOMOSIS OF A BILIARY}FISTULA WITH DUODENUM 


Reported by von Stubenrauch. Anastomosis of a 
biliary fistula after its dissection from surrounding 


tissues with duodenum. The fistulous tract ne¢crosed 
and subsequently an operation was done in which 
a new duct was successfully supplied by a plastic 
method. 


ANASTOMOSIS OF A BILIARY FISTULA WITH DISTAL 
END OF THE COMMON DUCT 


Reported by Murphy. Female, 46. History 
of three operations for gall-stone difficulty in 
the last 2 years. On-admission, there were two 
biliary fistulae and one fecal fistula in the upper 
right quadrant, together with numerous scars and 
a ventral hernia. On operation no trace of the 
gall-bladder could be found. The fistula leading 
into the large bowel was excised and closed. The 
double biliary fistula joined at some little distance 
from the abdominal wall and the channel, thus 
formed, ran parallel and adjacent to the common 
duct. At a point relatively free from adhesions, 
the biliary fistula was divided and its end telescoped 
into the distal portion of the common duct. Dr. 
Murphy continues: ‘The patient left the hospital 
four weeks after operation. There was still some 
bile in the urine but there was also bile in the stool. 
Both biliary and fecal fistule were completely 
closed. Two months after her discharge, the pa- 
tient was attending to her household duties. She 
was not yellow. There were two sinuses discharg- 
ing creamy pus in the right side, suggesting the 
possibility of a foreign body. She declined to enter 
the hospital. Two months later she complained of 
pain in the right upper quadrant. The sinuses 
had closed but there was still a large ventral hernia. 
The skin showed a slight lemon tinge. There was 
no bile in the urine and there was bile in the stools. 
She left the hospital against advice and later was 
said to have died from a recurrence of the jaundice. 
This reconstructed common duct certainly func- 
tioned for about six months.” 


RECONSTRUCTION WITH VISCERAL FLAP 


CasE 1. Reported by Walton. Choledochot- 
omy for pancreatic obstruction. Three weeks later, 
a tube was passed from the end of the common 
duct into the orifice of the duodenum made by 
the raising of a pedunculated flap consisting of all 
of its layers which was turned upward in such a 
way as to completely encircle the exposed portion 
of the tube. The duodenal opening was closed up 
to the tube. Recovery. No leakage. Ultimate 
result not stated. 

CasE 2. Reported by Kehr. Cholecystostomy 
by another surgeon, the jaundice persisting. Kehr 
found an atrophic gall-bladder with stricture in the 
supraduodenal part of the duct which was excised 
for a distance of 3 centimeters. The posterior 
edges of the divided duct were approximated and 
the defect, anteriorly, was covered by a pedunculated: 
flap from the gall-bladder with the mucous mem- 
brane turned toward the duct lining. Hepatic 
drain removed the tenth day. Recovery. Six 
months after excellent health. 
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Case 3. Reported by Kehr. A defect in the 
anterior wall of the common duct, after the re- 
moval of calculi, was successfully closed by using 
the stump of the cystic duct after a cholecystectomy. 
Recovery. 

CasE 4. Reported by Kehr. Gap in common 
duct after a cholecystectomy, closed by peduncu- 
lated flap from the stomach consisting of the perito- 
neum and the muscle wall, the latter forming the 
new lining of the duct. Death from pneumonia on 
seventh day. No leakage. Flap in excellent con- 
dition. 

Case 5. Reported by Von Stubenrauch. After 
failure of using biliary fistula tract for anastomosis 
with duodenum, a new duct was formed by turning 
upward a duodenopyloric flap of entire thickness. 

Case 6. Reported by Ginsburg and Speese. 
Common duct divided in a cholecystectomy (the 
cystic and hepatic ducts being parallel). Nine days 
later, ends of divided duct exposed and a T tube 
inserted. The horizontal part of the tube was en- 
veloped in a flap taken from the posterior sheath of 
the rectus muscle and sutured like a cuff around the 
ends of the duct, and also to the wall of the duode- 
num, the center of the transplant being perforated 
for the exit of the tube. After one week, biliary 
fistula re-formed and two and one half months later 
exploration showed tube displaced and _ im- 
pinging on duodenum; fascial transplant appeared 
viable. Small rubber tube passed into duodenum 
and covered by fascial transplant, reinforced by 
gastrohepatic omentum. ‘Three months later a 
fourth operation was done for epigastric distress 
and failure of tube to pass. Tube felt through duct, 
but could not be reached through incision in duode- 
num and was not removed. After a temporary 
biliary fistula, because of possible damage to new 
duct in course of operation, the wound healed and 
4 months after final operation, the patient was per- 
fectly well. 


DUCT RECONSTRUCTION 

CasE 1. Reported by Verhoogen. At pri- 
mary operation, there was found a suspicious 
mass at the junction of the hepatic, cystic, and 
common ducts which was excised, together with 
the gall-bladder. After the removal of a stone 
from the lower choledochus, the ends of the 
divided duct were separated by an interval of 6 
centimeters. A rubber catheter was passed through 
into the duodenum and passed upward so as to lie 
in contact with the end of the hepatic duct. It 
was here bent at a right angle and brought out of 
the wound withthetampon. The tube was removed 
on the twelfth day after operation. The patient 
was well 11 months afterward, having had one 
attack of colic with jaundice two months after the 
operation. 

CASE 2. Reported by Propping. Stricture after 
a previous cholecystectomy in the center of the 
gastrohepatic omentum resected, leaving an interval 
of 4 centimeters. T tube introduced above and 


below and the wound tamponed. Tube removed in 
three weeks. Biliary fistula completely closed in a 
few days. Patient did not long remain free from 
symptoms of recurrence, developing jaundice 
several weeks after the closure of the fistula. Two 
and one half years later, on operation, the site of 
the previous stricture presented a duct, normal in 
appearance, with mucous membrane apparently 
lined with epithelium. The stricture was now 
situated close to the transverse fissure of the liver 
in the hepatic duct. This was also treated by the 
insertion of a T tube. No note of end-result. 

Case 3. Reported by Kehr. Hepatic duct 
divided in cholecystectomy. Collapse of the 
patient necessitated immediate cessation of the 
operation without. attempt at reconstruction or 
end-to-end suture. One month after tube was 
inserted projecting 2 inches into the hepatic duct 
above and the common duct below. ‘Tampon. 
The tube was removed four weeks later by traction 
on silk ligatures which had been passed around it. 
No mention of end-result. 

Case 4. Reported by Freeman. Previous chole- 
cystectomy for atrophic gall-bladder entirely 
buried in the substance of the liver. Subsequently 
occlusion of the duct was indicated by marked 
jaundice, clay-colored stools and by periodical 
chills and fever which at the final autopsy, 11 months 
after the operation for strictured duct, proved to be 
due to an old, thick-walled abscess of the liver. 
At the operation for stricture, firm and extensive 
adhesions were encountered and the duct was ex- 
posed with difficulty. At the point where the 
common duct entered the liver and opposite the 
former site of the gall-bladder, a cicatricial stricture 
was found, due to the involvement of the duct in 
the cicatrix which had replaced the gall-bladder. 
The stricture was split and along the gutter of the 
duct a tube was passed up into the unstrictured duct 
in the liver. The other end left the duct at the 
lower end of the stricture and was brought out of 
the abdominal wound with the drain. The tube 
occupying the divided duct was covered in this 
situation with peritoneum. During the 11 months 
that the patient survived, the duct functioned well, 
the stools being continually colored with bile. At 
the autopsy the appearance of the abscess of the 
liver, from which the patient died, indicated that 
it had been in existence for some time before the 
operation for the stricture of the duct. The duct 
itself was found; patulous, although small. It was 
about the size of a broom straw but fluid could easily 
be injected through it. There was also found an 
old duodenal ulcer which had perforated the ad- 
jacent liver to which it was adherent. 

CasE 5. Reported by McRae. The author cites 
one case of stricture of the common duct which 
was treated by incision, dilatation, and drainage. 
The patient was in excellent condition 21% years 
after the operation. 

CasE 6. Reported by Finney. After previous 
operations by other surgeons a biliary fistula re- 
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mained. Operation then disclosed a complete 
obliteration about the center of the choledochus 
which was excised leaving an interval of an inch. 
As approximation was impossible, a rubber tube 
was inserted into the hepatic and into the common 
duct below but could not be brought through into 
the duodenum. The omentum and adjacent peri- 
toneal structures were carefully sutured about the 
exposed part of the tube which was accordingly left 
free in the duct and was never removed or, so far 
as observed, passed. The patient is well two years 
afterward having had one slight attack of jaundice 
and abdominal pain one year ago. 

CASE 7. Reported by Stewart. 
cystostomy by another surgeon. Cholecystectomy 
by author. Subsequent stricture about one-third 
of an inch in length developed in the common duct 
just below its junction with the cystic. The stric- 
ture was divided and a rubber tube passed from 
the hepatic above, through the common below, 
into the duodenum and was covered by omentum. 
Death occurred on the fourth day from hemorrhage; 
the source of which could not be determined at the 
autopsy. The adhesions in this case were extensive 
and the liver was cirrhotic. 

CAsE 8. Reported by Voelcker. Defect of from 
1.5 to 2 centimeters after a cholecystectomy, 
bridged by tube which was covered in by omentum 
and liver, the tube being left im situ. Biliary fistula 
persisted. Four months later, exploration showed 
an interval of 2 centimeters between the ends of the 
duct, forming a right angle with the tube impacted 
in the common duct. This was removed and a 
catheter which had been inserted was _ passed 
through into the duodenum and brought out through 
a Witzel opening emerging from the abdomen with 
the drain. The tube was removed on the fourth 
day. Recovery. 

CaAsE 9. Reported by Lyle. Six months after 
an unsuccessful suture of the divided ends of the 
common duct in the course of a cholecystectomy, 
- operation revealed a stricture between one-half 
and three-quarters of an inch in length, surrounded 
by numerous adhesions, which was excised. The 
posterior edges were approximated by suture. As 
the anterior edges could not be sutured a rubber 
catheter was passed up into the hepatic duct and 
down through the common duct into the duodenum. 
The exposed part of the catheter was covered with 
the round ligament and omentum. The catheter 
was passed on the thirteenth day. 

The patient remained well for two and one-half 
years and then began to complain of attacks of pain. 
Lyle states that she was operated on by another 
surgeon in October, 1916, who found a stricture of 
the common duct with biliary calculi on the prox- 
imal side. In January 1917, Lyle examined her 
and at that time she seemed to be developing a 
recurrence of the calculi. 

CasE 10. Reported by Brewer. Rubber tube 
between hepatic stump and duodenum, enveloped 
by omentum. Good function. Recurrence in 


Previous chole- 


REPAIR OF HEPATIC AND COMMON BILE DUCTS 99 


about a month with jaundice and signs of infection 
which disappeared but shortly returned, the pa- 
tient succumbing to an operation for its relief. 

CasE 11. Reported by Terrier. The author men- 
tions a case of reconstruction of the common duct 
with omentum which failed, and was followed by a 
successful hepatoduodenostomy. 

CasE 12. Reported by Arthur G. Sullivan. 
Four years ago the author inserted a rubber tube 
in a man of about 60 who had been operated on at a 
large clinic for common duct stone. A few months 
after his first operation, he came under my care as 
an emergency case with symptoms indicating a 
duodenal perforation. On operation, the common 
duct was found to have been perforated by the 
pressure of two large calculi. All the tissues were 
intensely inflamed and the duct had a large rent in 
it. Drainage. Some time later when evidence of 
stenosis had appeared, an operation revealed so 
much thick, dense, fibrous tissue in the duct at the 
point of former perforation that reconstruction with 
a rubber tube was necessary. ‘The stricture was 
at least 1.5 inches in length. His convalescence 
was rapid and shortly after he again performed the 
duties of an engineer, and has continued in excellent 
health since the operation. 

CASE 13. Reported by Jenckel. Cholecystec- 
tomy. Four weeks later, increasing jaundice not- 
withstanding the presence of a biliary fistula. 
Operation five months later showed complete ob- 
literation of the entire choledochus. ‘Tube sewed 
into the right hepatic duct and passed into the 
duodenum below through a Witzel opening bridging 
an interval of 8 centimeters. Tampon. Three 
weeks later duodenal fistula developed which grad- 
ually closed. For a time, the patient had occasional 
attacks of colic and chills which ceased and now, 
4 years after the operation, the patient is com- 
pletely well. 

CasE 14. Reported by Propping. Cholecystec- 
tomy (lesion of the gall-bladder associated with 
cedema of the gastrohepatic omentum). Five and 
one-half months later stricture was found involving 
the entire choledochus. Tube, extending from 
hepatic above through Witzel, duodenum below, 
bridged interval of 6 centimeters. Death 12 days 
later from recurrent cholemic hemorrhage. 

CasE 15. Reported by Wilms. Three and one- 
half weeks after excision of the junction of the 
cystic and hepatic ducts together with the adjacent 
glands, the resulting interval was bridged with a 
rubber tube passing below into the jejunum being 
anchored in its course by catgut sutures to the 
parietal peritoneum. Slight discharge from biliary 
fistula and light colicy pains in right hypochondrium 
on sitting. 

CasE 16. Reported by Wilms. Cholecystectomy. 
Recurrence of colic with closure of fistula. At 
second operation, tube was passed from the hepatic 
above into the duodenum below. Convalescence 
complicated by duodenal fistula, requiring a 
jejunostomy to secure its closure. Eleventh day 
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catheter discharged through the wound. Thirty- 
eight days after operation tube removed from je- 
junostomy. Patient well 15 months after operation 
with slight biliary fistula. 

CasE 17. Reported by Wilms. Choledochus 
found impassable after choledochotomy. Tube 
from hepatic duct into duodenum. Functionating 
of the tube seemed to be proved by the postopera- 
tive vomiting of a large amount of bile. Re- 
currence of biliary fistula. Thirty days after 
first operation, exploration showed tube to be 
out of the hepaticus. It was then sewed in. Two 
months after the operation, the patient vomited the 
tube. 

Case 18. Reported by Wilms. 
tomy, 6 days later, end-to-end suture of the ends of 
the divided duct over a tube. A persistent biliary 
fistula formed which 4% months later, on explora- 
tion, was found to have been the result of the an- 
gulation of the tube with a separation of the duct 
ends for a distance of 2 centimeters. The Voelcker 
transduodenal operation was then done, but the 
jaundice persisting, a Wilms operation was done 
after an interval of 7 months. Three months later, 
after the vomiting of the tube, the symptoms re- 
curred and the operation was repeated. In this 
last operation, the tube was passed from the hepatic 
duct into the stomach. Recovery. Wilms ad- 
vocates the ligation of a loop of silk around the 
upper end of the tube, the passing of the silk along 
the tube into the duodenum, the perforation of the 
duodenum by the silk lower down and its emerging 
with the drain from the abdomen. By traction 
on the silk the passage of the tube into the duode- 
num is supposed to be facilitated. 


HEPATOSTOMY, CHOLANGIOSTOMY 


CasE 1. Reported by Tiegel (mentioned by 
Scheidler). The author refers to a case of severe 
cholemia, in which Tiegel established a biliary 
fistula by opening the liver through the gall-bladder, 
terminating the operation as in cholecystostomy. 
The patient recovered from the operation but later 
died from exhaustion. Scheidler believes that this 
might have been prevented, had the operation been 
supplemented by an anastomosis between the gall- 
bladder and intestine, and cites the unfavorable 
outcome as an argument against doing a hepato- 
enterostomy in two stages. 

CasE 2. Reported by Jenckel. Female, age 17. 
History of attack of jaundice when 6 years old. 
On admission, intense jaundice without colic. On 
operation, the gall-bladder was atrophic and empty. 
There was no dilatation of either hepatic or com- 
mon duct. Cause of jaundice could not be de- 
termined. It was possibly parasitic. To relieve 
it, the liver was penetrated with the cautery after 
being stitched into the incision. No bile, however, 
flowed. The fistula promptly closed and the pa- 
tient recovered. Shortly after discharge from 
hospital, the jaundice disappeared and the patient 
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remained free from recurrence, being well six years 
after the operation. 

CasE 3. Reported by Cohen. Hepatostomy one 
week after a cholecystectomy for persistent jaun- 
dice, the hepatic and common ducts being inac- 
cessible on account of adhesions and fear of hemor- 
rhage. After 48 hours, the biliary fistula discharged 
copiously. After 20 days bile again passed into 
the intestine and stones were discharged from the 
biliary (gall-bladder) fistula, which eventually 
closed. 

CasE 4. Reported by Lohse. Hepatostomy for 
cancer at the transverse fissure through the gall- 
bladder which contained no bile. On seventeenth 
day stools again became colored. Death occurred 
21% months after operation and several weeks after 
the complete closure of the fistula. 

CASE 5. Reported by Kausch. Hepatostomy 
for obstruction due toa chronic pancreatitis, patient 
living 6 weeks. During this time a curettage of 
the liver surface was necessary to secure a flow of 
bile on several occasions. 

Case 6. Reported by Kausch. Hepatostomy 
for congenital atresia of the duct, the patient dying 
on the fourth day from peritonitis. 


HEPATO-ENTEROSTOMY 

Case 1. Reported by Lameris. Excision of car- 
cinoma of the common duct. Biliary fistula. Ex- 
cision of a recurrence near the transverse fissure 
several months later, leaving only a small part of 
the hepatic duct above and the common duct below. 
The jejunum, about 40 centimeters below the du- 
odenojejunal angle, was sutured to a defect made 
by the cautery in the right lobe of the liver. No 
jaundice. Biliary fistula closed and patient returned 
to work. Death 8 months later from multiple liver 
abscess. At autopsy, the mouths of ten openings 
could be demonstrated in the mucous membrane of 
the jejunal loop, which were lined with cylindrical 
epithelium, from which bile could be exuded by 
pressure. 

CASE 2. Reported by Scheidler. Female, age 28. 
History of cholelithiasis for 11 years. For six 
weeks complete jaundice with rapid loss of strength 
and such severe pain as to require constant mor- 
phine. On operation, the duct was inaccessible 
owing to extensive adhesions and a marked swelling 
of the pancreas. The gall-bladder was distended 
with inflammatory exudate but contained no bile. 
The liver was opened with the cautery through the 
gall-bladder, supplemented by cholecystenterostomy 
with Murphy button, a loop of jejenum previously 
excluded by entero-anastomosis being used. The 
patient recovered and was well and pregnant 5 
months afterward. 

CASE 3. Reported by Kehr. The author reports 
a case of hepatocholangioduodenostomy, supple- 
menting an end-to-end anastomosis of the common 
duct after excision of a stricture. 

Case 4. Reported by Doberer. In effort to 
anastomose the duodenum and hepatic duct for a 





ELIOT: REPAIR OF HEPATIC AND COMMON BILE DUCTS 


stricture following choledochotomy, the liver tore 
at the transverse fissure and the adjacent duodenum 
also gave way. ‘The two orifices were then approx- 
imated by suture. The patient recovered with 
a small temporary duodenal fistula. 

CASE 5. Reported by Kehr (referred to by 
Kausch). Hepatoduodenostomy for obstruction in 
accessible portion of the common duct. Recovery. 
Jaundice decreased. Patient died 8 weeks later. 
No autopsy. 

CASES 6, 7, and 8. Reported by Kehr. In these 
three cases a hepato-enterostomy was done for 
carcinoma of the pancreas. Two died promptly 
of hemorrhage. The third died on the seventeenth 
day and autopsy showed bile in the intestine. 

CASE 9. Reported by Czerny. In 1899, hepato- 
enterostomy for obstruction in inaccessible portion 
of the duct, the patient dying of peritonitis. 

CASES 10 and 11. Reported by Kausch. Two 
cases of hepato-enterostomy for carcinoma, of 
which one died on the fourth day, the bile being 
collected in a small sac outside of both the liver 
and intestine. The second patient died on the 
eighth day from peritonitis. Both cases, carcinoma. 

CASE 12. Reported by Maylard. Hepato- 
jejunostomy on liver border for benign stenosis. 
No improvement after 1 month. Death 2 months 
after operation. No autopsy. 

CasE 13. Reported by Ehrhardt. Hepato- 
jejunostomy for congenital defect of common duct 
in child of 6 months. Stools contained bile in 24 
hours. Death on sixth day from enteritis. Autopsy 
showed no peritonitis and sutures holding. 

CasE 14. Reported by Lejars. Cholecystectomy. 
Later, drainage of the hepatic duct for stricture. 
Later on, a hepatoduodenostomy on account of 


obstruction due to general adhesions. Death. No 
autopsy. 
CasE 15. Reported by Garré. Traumatic 


rupture of the common duct which was drained and 
subsequently followed by both biliary and fecal 
‘fistula. Six months after accident, jaundice de- 
veloped. Three months later or nine months after 
the accident a hepatoduodenostomy was done 
using the left lobe of the liver. Six days after 
operation the stools contained bile. The patient 
made a complete recovery and was perfectly well 
3 years afterward. (Some believe that in this case 
the bile subsequently found its way into the in- 
testine through some other channel than by the 
liver-duodenal fistula.) 


The preceding cases, gathered from the 
literature and contributed through the kind- 
ness of my colleagues are of great interest, 
especially in view of the end-results achieved. 
To draw any conclusions of value, however, 
regarding the comparative merits of different 
types of operations and their mortality from 
cases collected from the literature is most 
deceptive for a large number of failures to 
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relieve as well as actual fatalities are never 
published. For these reasons the statistics 
of the Mayo Clinic for which I am greatly 
indebted to Dr. W. J. Mayo and his col- 
leagues are herewith given separately as, 
obviously, to re-group the 45 cases with 
others of their type would detract materially 
from their interest and value. 


REVIEW OF 45 OPERATIONS FOR RECONSTRUC- 
TION OF BILE-DUCTS ON ACCOUNT OF BE- 


NIGN STRICTURE—STATISTICS OF MAYO 
CLINIC 
ee ee ee 
ER eee ee ee en Ser ee 
EA eee reas Fer mie TNE rire 
Decades 
RS cS eis aces esa koe nessa anes ae 
30 to 40 years...... eee ee Lr Te ee 
ee eee Seer 
Si a I 5 io 7 5s 6s 15d WEIR wae Ae hr 
Pe PR incre k dees eS oes eaaaenseSrace UE 
Chief com — 
Colic. . Seer eee ie ght ech teeta tata 1 geen 
Jaundice. . — sie ainl at NavieteTe Rink cia Oeics a 
Complete biliary fistula. . AEE em ahem 
Previous operations on biliary system 
Cholecystectomy (elsewhere 13 — here 11)........ 24 
Cholecystostomy (elsewhere 5—here 1)........ 6 
Choledochotomy (elsewhere 1 — here 4)..... . £ 
Cases had no previous operations................. 18 
Present operative findings 
neetinteuues ~~~ ena 45 
( Hepatic duct. . eitruaneciio ean eae 
Site of stricture ae duct. : oo 
Junction wanes and ‘hepatic. + SE 
Segmental excision of duct.. Sates 5 dimes wick? 
Inflammatory as result of stones. . eset ia inane ae 


Type of operations 
1. End-to-end anastomosis or plastic reconstruc- 
tion of hepatic duct—common duct,or hepatic 


to common. 31 

>. Anastomosis of hepatic duct to duodenum 
(hepaticoduodenostomy) . 12 

3. Anastomosis of —— duct ‘to. stomach 
( hepaticogastrostomy) . cee kote PEE 2 

Type of anastomosis 
With a tube (Sullivan veshet ST ey ie: 
No tube.. ‘ , Deak che ea ce 17 
Hospital mortality. .. re eeG rhea beeen ete 
RESULTS 

No. of 
Cases 
Cases heard from.. Pe oe Er een re a 
Cases died since operation. SPEER re ae 
Cases still living. . aN ns a ae es 
Attacks of colic since operation eth bee ele ts ney ete 
OO I 0:0. 00:00» LAE RAs eet cae. | 
Jaundice since operation. . beaten ete eo ee ae 
No jaundice....... oe ow ae 
No bile drain from wound since operation. Besse ee. 
Bile colored stools EY istawactais tea 
Slight clay colored. . : en Rec err ee 
Wound O. K. since operation. ee EA a eee Poe 








102 


Slight tenderness.... . cose 
No hernia or bulging of the wound in n any | case. 
Cases having jaundice 
Continuous deep jaundice, one dying inafewmonths 2 
Deen WRUNG DY SEIACKS cons. coc cee rcscerace 3 
Only slight jaundice occasionally. . ) 
Of 20 living 19 are reasonably well and able to work. 
One almost completely incapacitated on account of attacks 
of colic and jaundice. 
One case quite well — recently sailed for Petrograd. 
Two cases have born children since. 
Of the three cases that died 
One was reported to have died of carcinoma of the 
pancreas. 
One did not do well and died of some septic condition. 


nN 


fon 


One had continuous jaundice and died within a few - 


months following operation. 


RESULTS OF DIFFERENT TYPES OF OPERATION 


No. of 

Cases 

1. End-to end or plastic reconstruction. ............ 31 
COBEN ERO MEOND 5 ci5sa sssnicnnsccewes acces & 
Died.. I 
Have attacks of colic. . 3 
Quite well...... 4 

2. Hepaticoduodenostomy. 12 
Heard from.. : 6 
Died. . 2 
Continuous slight jaundice.. I 
Well. . ; 3 


.. Hepaticogastrostomy . 
Both living and well and o one » has slight jaundice 
occasionally. 
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DEPARTMENT OF TECHNIQUE 


REPAIR OF TENDONS IN THE FINGERS AND DESCRIPTION OF TWO 
NEW INSTRUMENTS 


By STERLING BUNNELL, M.D., SAn FRANCISCO 


ISABILITIES from injured tendons in the 
fingers are common and especially impor- 
tant from the standpoint of accident 

compensation. Successful return of function 
through surgery is very rare. Why do our re- 
pairs of old injuries of finger tendons, using sur- 
gery as we find it, almost invariably result in 
adhesions and considerable loss of function? 

The hand is a wonderful piece of mechanism 
with its strength of tissues, its many delicate 
parts, its smoothly gliding tendons, and its pul- 
leys and joints, all working with such nicety that 
there is little in the refinement of motion that the 
hand cannot do. The surgeon who expects to 
attain success in the repair of tendons in the 
fingers must so regard it. 

My first attempts at repair of tendons in the 
fingers resulted in immediate successes, but as 
the succeeding days went by the motion became 
less and less until at the end of a few weeks it 
became nil. The tendons had become firmly 
imbedded in scar tissue and had united to the 
surrounding finger in a solid mass. Such failures 
as these prompted me to work out a method. of 
treatment which would yield better functional 
results in these cases. 

In the parts of the body where large fatty 
sheaths can be grafted about tendons good 
results are easy to obtain, but within a finger 
there is not sufficient space for thick fatty grafts, 
Then, too, in a finger the tendon changes its 
direction at each of the three joints, so that 
another difficulty met with in a finger is the 
problem of maintaining a smooth frictionless 
pulley at each joint. 

In many parts of the body a tendon may move 
sufficiently for normal function through fat and 
without a tendon sheath. This is the normal 
arrangement wherever a tendon does not have 
the friction of pulling around a corner. It does 
not slide through the fat, but is adherent to it 
and merely drags the fibers of the loose fatty 
elastic tissue (paratenon) first in one direction 


and then in the other. Let us call this the 
paratenon formation. Thus, the central part 
of the fat, which is adherent to the tendon, 
moves with the tendon, while the peripheral 
part of the fat, which is attached to the surround- 
ing fascia, does not move. Therefore, the fat 
must be either very loose in structure, or if 
denser, it must be thicker. This looseness is 
difficult to maintain in fat when grafted with the 
usual amount of surgical traumatism, for in the 
wake of the surgeon is dense scar tissue. There- 
fore, if a free fat graft is used to keep our tendon 
mobile, it must be of maximum thickness and 
under minimum traumatism. 

There is another feature about fatty grafts 
that must be regarded, and that is, that the 
quality of fat differs in different parts of the body. 

Thus, the subcutaneous fat, which is the one 
usually used, is of the poorest quality for use 
in surrounding tendons. It is short fibered, non- 
elastic, and soon turns to a white fibrous tissue 
scar. The best fat for the purpose is that 
gathered from the neighborhood of tendons, such 
as the triceps or achillis. This specialized fat is 
loose and of long elastic fibers and seems to slide 
and give, in an elastic way, as we pull it back and 
forth. Such sheaths as fascia, blood-vessels, 
silver foil, or cargile membrane when used in the 
fingers surely lead to adhesions. 

The following is the tendon sheath formation: 
Wherever a tendon pulls around a corner it is 
enclosed in a tendon sheath. All finger tendons 
are in these two layered sheaths. The inner 
layer (epitenon) embraces the tendon and is 
continuous with the two layered mesotenon 
(which bears the blood-vessels to the tendon) 
and this long mobile mesentery-like sheath is in 
turn continuous with the outer layer of the 
tendon sheath. The outer layer is adherent to 
the surrounding fascia. At the ends of the 
sheath, where its two layers meet, a pull of the 
tendon causes invaginating wrinkles, called 
plice, to form in the tendon sheath, and ‘a pull 
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in the opposite direction will open them out. 
The mesotenon is on the side opposite the side of 
friction. In the fingers, there is no mesotenon 
distal to the distal end of the metacarpal (i.e., 
within the limit of the tendon sheath) except for 
the three small bands pictured in anatomies, 
known as ligamentum breve and ligamentum 
longum. Of the former, there are two attaching 
the profundus to the distal ends of the proximal 
and middle phalanges. The latter stretches to 
the flexor sublimis. In the palm there is no 
mesotenon, except in the distal half, so that when 
the fingers are flexed there is no mesotenon 
attached to the parts of the flexor tendons, 
which are then over the wrist. 

The tendon sheath formation is, indeed, a 
delicate complicated structure for a surgeon to 
reproduce. The paratenon formation, first men- 
tioned, is more possible for the surgeon to imitate, 
but in fingers, where the tendon pulls around three 
corners, we need the tendon sheath if we are to 
attain full function. Our best method to attain 
this is to graft a tendon with its sheath and all 
ready made from some place from which it can 
be spared. Such a graft may be obtained from 
any of the branches of the extensor communis 
digitorum in the foot and to replace the function 
of extension in the robbed toe, the adjoining 
tendon can be split and made to do double duty. 
The feet on which I have performed this opera- 
tion have not been in any way injured but have 
retained perfect function of the toes. Through 
a curved incision to one side, the tendon, with its 
sheath and strip of superficial fascia overlying, 
can be lifted from its bed and held intact by 
catching the fascia around it in several places 
along its length with safety pins or towel clips. 
It can then be excised intact, care being used to 
cut the sheath longer at each end than the tendon. 
A few fine sutures may now be taken to unite the 
edges of the strip of superficial fascia into a tube 
formation about the tendon with its sheath. 
This elongated structure can now be drawn 
through the pulleys into its new bed, and its 
tendon ends can be attached. 

If the paratenon formation is to be made, the 
graft can be taken from the tendon of the triceps, 
excising a strip of tendon, keeping its overlying 
paratenon tissue intact and suturing the fat of 
this paratenon tube-like about this tube of 
tendon. Ina similar way, the achillis tendon, or 
fascia lata, or the dorsal half of the extensor 
longus hallucis, may be used. The tendon of 
the palmaris longus can easily be dissected out 
with its paratenonous tissue intact and makes a 
very good graft. The paratenon formation graft 
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in the fingers will give function, but not as com- 
plete function as can be obtained by the graft of 
tendon in its tendon sheath. 

The causes of failure in repairing tendons in 
the fingers have been the following: (1) trauma- 
tizing technique; (2) median incision; (3) oblitera- 
tion of pulleys; (4) using methods which replace 
the gliding mechanism by adhesions; (5) too much 
or too little postoperative movement; (6) crude 
suturing of tendons. 

These will be discussed in order. 

Not only is it necessary to maintain a perfect 
aseptic technique in tendon work, but also an 
atraumatic technique. If this is not done our 
structures will become hopelessly imbedded in 
scar tissue. To obviate this, the utmost delicacy 
should be used in handling the tendons and 
sheaths and surrounding tissue. The endothelial 
covering of the tendon and lining of the sheath 
is easily marred by grasping with forceps, or by 
rough sponging. A tourniquet, or blood-pressure 
band should always be used to avoid the trauma 
of sponging. Trauma in the surrounding tissues 
increases the inflammatory reaction about the 
tendon and results in adhesions, just as a fracture 
of a phalanx often causes the flexor tendon to 
become adherent to its sheath in the neighborhood 
of the fracture. We should, therefore, reduce 
our movements in handling to a minimum, by 
making each movement purposeful and efficient. 
Tremor makes trauma and should be eliminated 
by bracing the hands. Retractors should not 
pull to the degree of tissue strain and should be 
kept immobile by bracing. The sensitiveness of 
the tissues to trauma should ever be kept in 
mind, but with our attention directed to delicacy 
toward the tissues, we must not prolong their 
time of exposure, as this too causes inflammatory 
reaction. 

The next cause of failure is the median longi- 
tudinal incision on the volar surface of the 
finger. This is the most common incision made 
into tendon sheaths in fingers for repair of ten- 
dons, or for the drainage of pus from the tendon 
sheath, and it leads to several bad features. It 
often causes a progressive contracture, so that 
the finger becomes permanently flexed clear out 
of use. It also places a scar just in the pulley 
surface of the tendon sheath that becomes 
adherent to the tendon and binds it to the spot. 
A transverse incision is a better one, but best of 
all is a lateral longitudinal one, between the two 
lateral arteries, that preserves intact the friction 
volar surface of the tendon sheath. If on the 
index finger, make the incision on the ulnar side, 
where it is less subjected to friction. A combina- 
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Fig. 1. Fig. 2. 


Fig. 1. Tendon clamps with rods for shaping them. 

Fig. 2. Suturing ends of tendons using tendon clamps. 
To right, first needle is starting; to left, second needle is 
starting and first needle has finished. 


tion of the transverse and lateral incisions, as an 
L-shaped incision, is useful, especially over the 
insertion of the profundus. The position of the 
lateral arteries and nerves is: one pair on a level 
with the volar surface of the flexor tendon and the 
other on a level with the dorsal surface of the 
extensor tendon. 

Another cause of failure is the obliteration of the 
pulleys in the fingers. Opposite each of the three 
joints is a strong pulley lined by the tendon 
sheath. If the pulleys are cut and not repaired, 
the tendon will span across the joint angles like 
the strong on a bow, and necessitate the wearing 
of a broad ring as an artificial pulley. Instead 
of cutting the pulleys, it is best to preserve them 
by skipping them in making the lateral incisions 
and to pull the tendons through them. If the 


Fig. 3. 

Fig. 3. To right, second needle is entering proximal 
slit and emerging through distal slit. First needle has 
finished. " To left, second needle is making the last stitch 
and first needle has finished. 


pulley is gone a new one can be reconstructed by a 
tendon graft. 

The main cause of failure is in adopting meth- 
ods which replace the gliding mechanism by 
adhesions. A fairly smooth unbroken adherent 
tendon, when carefully freed of its adhesions, and 
given a week of rest on a splint for repair of the 
wound, and then put through voluntary motion, 
will form its own synovial sheath and give a 
fairly good functional result. If on freeing the 
adhesions, a very rough raw surface is left, then 
a free graft of specialized fat, as mentioned above, 
placed sleeve-like about the tendon, will also give 
a fair result, though usually not complete in 
function. Where a graft is used, sufficient time 
of splinting should be given before starting 
movements, to allow the graft to acquire a blood 





Fig. 4. Sutures placed. Clamp removed from Fig. 5. Sutures have been tied 


left tendon. 


uniting the tendon ends together. 
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Fig. 6 (at upper left) 
Fig. 7 (at upper right). 


Tendon strippers (nested). 
Tendon strippers 
Fig. 8 (below). ‘Tendon stripper separating out a ten- 
don from its surrounding adhesions. 


supply and sufficient vitality to stand the friction. 
When a tendon that is imbedded in adhesions is 
freed, the surface of the tendon is usually very 
ragged and hacked. ‘To avoid this, it is well to 
use the tendon stripper, to be described further 
on. 
Tendon suturing may be done in two stages; 
the first operation being to unite the tendon and 
plant some fatty tissue about it, and the second 
operation six weeks later to free the tendon and 
establish motion. Partial function will be 
obtained. 

Suturing of freshly severed tendons will give a 
far better result than repairing such cases when 
old. In these old cases, the gap between the 
tendon ends is filled in with dense scar tissue, 
that must all be dissected out, and the sheath is 
destroyed for over an inch. In such cases it is 
better to cut out the whole injured segment and 
insert a graft of tendon with its sheath. It is 
usually best to draw the whole tendon from its 
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Fig. 9. CaseR.M. Buzz saw cut across thenar muscles, 
metacarpal bone of thumb and long flexor tendon of thumb, 
so thumb swung to back of hand. Primary suture of 
muscles, bone, and tendon was done. Tendon was found 
through incision in wrist and sutured with linen, using 
tendon clamps. Photographs show degree of motion 
obtained in thumb. 





With a hatchet the tendon of the 
extensor longus pollicis was severed and the capsule of the 


Fig..zo. Case J, 'X. 
metacarpophalangeal joint was cut across. The resulting 
scar bound the tendon of the extensor brevis pollicis. 
Power of extension in last two joints of the thumb was 
practically nil. 

Operation: The tendon of the extensor brevis pollicis 
was dissected from its adhesions and a free graft of fat was 
transplanted about it. The ends of the extensor longus 
pollicis tendon were cut off well away from the joint and a 
free graft of 4.5 centimeters of the tendon of the palmaris 
longus along with its paratenon, was sutured into the gap. 
The capsule of the joint was sutured over the graft, so 
that the graft passed through the joint. The man returned 
to work as a lather in six weeks. He could snap a button 
across the room with his thumb. The photographs show 
the degree of movement obtained after operation. 
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A, B. C. 





D. E. 

Fig. 11. Case D. J. H. An infection of the tendon sheath of the flexor of the little 
finger had resulted in the sloughing out of the flexor tendons of the little finger and 
dense adhesions to the flexor tendons of this and the ring finger in the middle palmar 
space and in the wrist. Also, the proximal pulley of the little finger had been de- 
stroyed by a median incision. The limit of flexion in ring and little fingers is shown in 
photograph, A. 

Operation: Flexor tendons of ring finger, after freeing from adhesions (stripper 
was not used) were so ragged they had to be removed. One was used to reconstruct 
the proximal pulley of the little finger. A free transplant of a rolled strip of triceps 
tendon, along with its specialized fat, was sutured into the defect in the flexor ten- 
dons of the ring finger. Six and a half centimeters of the tendon and sheath of the 
extensor communis digitorum of the second toe was grafted into the little finger and 
sutured to the flexor profundus in the palm. ‘Too much motion the first week caused 
bloody serum to escape from the wound, which terminated with the discharge of the 
linen suture, leaving the little finger without any flexion. Another operation was 
done in which a strip of the triceps tendon, with its fat, was grafted into the defect 
between the flexor profundus of the little finger and the grafted tendon from the foot 
in that finger. This was 3 months after the graft from the foot had been done and 
it was found that the grafted tendon was still in very good condition, though it was 
adherent toitssheath. This adhesion wasfreed. Again, the escape of serum detracted 
from the result, but the photograph shows a fair degree of flexion obtained in the 
little finger and a complete amount in the ringer finger, B and C. 

The extensor tendon of the second toe, with its tendon sheath was transplanted 
into the little finger, and the adjoining tendon of the next toe was split and made to 
act as extensor of both toes. Good function resulted in the toes as shown in the 
photographs, D. and E. 
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Fig. 12. Case D. B. The flexor tendons of the index, 
long, and ring fingers were cut across at the middle pha- 
langes. The distal joints hyperextended so that the 
fingers were useless to him in his sheet metal work. Opera- 
tion one month later consisted in uniting the severed ends 
of the tendons, using tendon clamps, and lateral incisions, 
and planting a sleeve of free fat about each sutured tendon. 


sheath from its insertion to the palm and to 
replace it with a new tendon, thus making the 
tendon suturing at the insertion and in the palm, 
where adhesions are less detrimental. An auto- 
graft provokes less inflammatory reaction and 
resulting adhesions than does a bridge of foreign 
body, such as a strand of silk thread. The latter 
method used in the finger, even with cargile 
membrane about the silk, leads surely to adhe- 
sions. Tendons should be kept away from 
superficial tissues and suture lines. 

Movement should be instituted with care and 
judgment. In the first week, it will prevent the 
incision from healing and encourage infection. 
If begun late, adhesions will already have im- 
mobilized the tendon. Rough, extreme and 
continuous movements will cause fibrin and scar 
tissue to form and bind the tendons, and also will 
cause the sutures to cut out. Rest favors a 
natural repair, with a minimum of inflammatory 
reaction, but, also, allows adhesions to form to all 
raw surfaces. Movement encourages the forma- 
tion of synovial membranes over the raw sur- 
faces. It would seem that a moderate amount 
of intermittent movement, with as long an ex- 
cursion as practical, interspersed by rest, will 
yield the best results. 

The tension at which a tendon should be 
attached has been worked out by Mayer. The 
length of the tendon should be so arranged that 
when the origin and insertion of the muscles 
are approximated, as nearly as physiologically 


B. Cc. 
Photographs show degree of voluntary extension and 
flexion of the distal interphalangeal joints. 

B. Same case showing good voluntary flexion in each 
distal interphalangeal joint after the repair of the flexor 
tendons in the first three fingers. 

C. Same case showing normal amount of flexion ob- 
tained in the repaired fingers. 


possible, the tension of the tendon will then 
be zero. 

Asepsis must be as near absolute as possible. 
The degree of asepsis that is satisfactory for 
abdominal work does not leave a sufficient mar- 
gin of safety if indulged in while repairing tendons 
and especially where grafts are used. 

There are many fingers so damaged by infec- 
tion. that it would be folly to attempt to repair 
the tendons. The dense cold stiff fingers, with 
smooth bluish red skin, that are left after the 
storm of infection has passed, are poor material 
for constructive surgery. If only a part of the 
finger is of this type, it is best to excise the area of 
scirrhotic skin and transplant in its place a ped- 
icled flap of good fat-lined skin. Operation on a 
severed tendon should not be done sooner than a 
month after the primary wound has healed, as 
following an operation the newly-formed scar 
in the skin is liable to undergo necrosis. 

The last cause of failure, mentioned, is crude 
suturing of tendons. After suturing, the seg- 
ment of tendon sutured should be of equal or 
slightly smaller diameter than the rest-of the 
tendon. It should be smooth, unfrayed, and 
covered by its undamaged synovial covering. 
If a ragged, rough joint is left from the plastic 
work on a tendon, it is far better to cut out the 
whole segment and bridge with a good graft. 
The suturing can then often be done in the palm, 
where adhesions are more easily prevented. The 
old tendon may be withdrawn. If the sheath is 


BUNNELL: TENDON 


intact the tendon alone may be transplanted, but 
if the sheath is too damaged, it is best to trans- 
plant a tendon with its sheath. To obtain more 
room in the finger, the sublimis may be with- 
drawn and sacrificed, as the loss of its function 
is hardly noticed. This segment of sublimis 
can even be used to transplant or graft, as a 
substitute for the profundus in the same, or in a 
different finger. 

Many methods of placing the stitch have been 
described, but the only one that appeals to me as 
being efficient is one in which the thread is spliced 
into the tendon, thus getting its grip over a 
length of tendon, binding the fibrils together and 
having its knot buried in a slit, or between the 
two ends of the tendon. Two sufficiently heavy 
strands are better than many light ones, as they 
are less apt to break or cut out. Silk or linen is 
preferred, and the suturing should be strong 
enough to stand the strain of voluntary motion 
of the tendon until the physiological tendon union 
has taken place. This takes six weeks. 


CLAMP FOR TENDON SUTURE 

The following is a device I have made, by 
which the above essentials may be carried out in 
the end-to-end joining of a tendon. 

The object of the tendon clamp is to unite the 
tendon ends, so that there shall be a smooth 
surface covered by its original undamaged syno- 
vial membrane, that the diameter of the joint 
shall be uniform and a little smaller than that 
of the tendon proper, that there shall be no fray- 
ing of the tendon ends and that all fibries will be 
bound together in one endothelial covered tendon, 
that the actual union shall be exact and with no 
separation, that a splicing and not a strangling 
suture may be used, that no knots will be present on 
the surface, and that trauma to the tendon shall 
be reduced to a minimum. These requirements 
cannot be obtained when the tendon is sewed, 
handling it with as crude an instrument as a 
tissue forceps. 

The clamps, as shown in the picture, are made 
in graded sizes, and of thin, flexible, spring 
steel. (S S White matrix steel gauge .003, or 
matrix strips made of German silver gauge .003; 
obtained at dental supply houses.) Separating 
the arms of the clamp, the tendon is gently layed 
in the cylindrical end and held there firmly by 
sliding the sleeve down the arms of the clamp to 
the tendon. A hemostat is then placed on the 
clamp arms against the sleeve and serves to keep 
the sleeve up snug, and as a handle for the tendon. 
The end of the tendon is then trimmed off flush 
with the end of the clamp with sharp scissors. 
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Each end of an eight inch piece of linen or silk 
is threaded on a self-threading cambric needle. 
One needle is then thrust through the tendon, 
starting at one side at the proximal edge of the 
clamp, passing diagonally downward through the 
tendon and emerging at its opposite side through 
the proximal slit in the clamp. Bringing the 
needle around this slit to the original side, it is 
again thrust through the tendon, passing into the 
proximal slit and emerging from the opposite 
side through the distal slit. Again the needle is 
brought around to the original side of the tendon 
and thrust through the distal slit and made to 
emerge from the end of the tendon just to the 
other side of the center of the tendon.” The 
needle on the other end of the suture is then 
passed through the tendon in a similar manner, 
but starting on the side of the tendon opposite 
to that which the first needle entered. The two 
suture ends will then be emerging from the end of 
the tendon, near, but on the opposite sides, of 
its center. The clamp is then removed and a 
fairly strong pull is made on the sutures, so that 
all the slack, that is going to come, is pulled out 
at this stage. 

The other tendon end is sutured in the same 
way, so that two strands emerge from its end, 
also. The origin and insertion of the muscle 
are then approximated to eliminate tension in 
approximating the tendon ends to each other and 
the sutures are tied each to the one that is 
opposite and cut short. The result is a machine 
sewed joint, with buried knots and with nicely 
approximated ends. It will not separate when 
tension is applied, and it will fulfill all of the re- 
quirements mentioned above. 


TENDON STRIPPERS 

It is very difficult to free a tendon from its 
tunnel through the finger, or the wri%t, when it is 
densely imbedded in post-infection adhesions 
and scar tissue. The usual result is a very ragged 
or broken teridon, with a surface so rough that 
it cannot slide and will immediately form new 
adhesions. For freeing such tendons, I have 
made the tendon stripper shown in the illustra- 
tion, that will follow intimately along a tendon 
and plane the adhesions away from its surface. 
A nest of cork borers can readily be filed, sharp- 
ened, and smoothed into these tendon strippers. 
The cylindrical end is slipped over a tendon by 
virtue of the slit. As the tendon is pulled taut 
and straight, the stripper is gently shoved along 
it with a whirling motion. The long cylindrical 
shape of the instrument guides its sharp cutting 
edge, so that it accurately follows the surface of 
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the tendon, freeing it from the adhesions, and 
leaving the tendon with, as nearly as possible, its 
normal smoothness and uniformity of diameter. 

Acknowledgment is due Dr. R. D. MacKinnon 
for his valuable co-operation in this work. 
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THE FATE OF THE CYSTIC DUCT AFTER CHOLECYSTECTOMY 


AN EXPERIMENTAL Stupy! 


By DANIEL N. EISENDRATH, A.B., M.D., anp H. C. DUNLAVY, M.D., Catcaco 


E first became interested in the ques- 

\ \ tion of the fate of the cystic duct after 
removal of the gall-bladder through 
the following clinical case: 


The patient, a woman of 50, had the gall-bladder 
removed by another surgeon two years before being 
seen by one of us. The small, much thickened gall- 
bladder had contained two large calculi. Pain 
accompanied by slight icterus appeared about two 
years after the cholecystectomy. At the second 
operation (performed by one of us at the time of 
recurrence of the symptoms) a dilatation of the 
cystic duct one inch long and the size of an almend 
was found. This pseudo-gall-bladder contained a 
calculus about the size of a millet seed, and two bean 
sized calculi were also found in the common duct 
which had been overlooked at the first operation. 


The only similar case observed clinically 
which has been published up to the present 
time is that of Floercken.? 


A cholecystectomy had been performed three 
years previously by another surgeon and the second 
operation was performed on account of the recur- 
rence of severe colicky pain. A cystic structure the 
size of a plum (3.5 cm. long by 2.5 cm. wide) was 
found communicating with the common duct by a 
narrow pervious pedicle and upon dividing the 
latter, clear bile escaped from the common duct, 
showing that there had been a direct communication 
between the pseudo gall-bladder and the main bile 
duct. In the wall of this new formed gall-bladder 
was a brown, soft calculus. 


2 Deutsche Ztschr. f. Chir., r912, Feb., 113, 604. 


From the Nelson Morris Memorial Institute for Medical Research of the Michael Reese Hospital. 


In looking over the literature of the subject, 
we found that experimental work had been 
done by Oddi,* DeVoogt* and Haberer and 
Clairmont.’ Oddi in addition to observing 
in four animals the dilated condition of the 
bile ducts after cholecystectomy ® found that 
the cystic duct became enlarged so as to 
form a small gall-bladder. Haberer and 
Clairmont confirmed the work of Oddi in a 
series of experiments on dogs and cats. In 
ten animals the gall-bladder was removed 
at its junction with the cystic duct. In two 
other animals the entire cystic duct was 
removed with the gall-bladder and in one 
experiment a small portion (one-half centi- 
meter) of the cystic duct was left. The 
animals were killed at intervals varying from 
two weeks to six months and in all of those 
in whom the cystic duct had been left, this 
structure dilated to form a _ gall-bladder. 
This did not occur when the cystic duct had 
been removed close to the common duct. 

We desire to report a series of experiments 
undertaken to study the problem of what 


3 Bull. de sc. med., Bologna, 1888; ref. in Zentralbl. f. Chir., 1889, 
No. 8. 

4 Nederl, ‘Tijdschr. v. Geneesk., etc., 1898, xliii, 236. 

5 Arch. f. klin. Chir., 1904, Ixxiii, 679. 

6 These observations have been recently confirmed by Judd and Mann, 
Surg., Gynec. & Obst., 1917, xxiv, 437, in a series of experiments on 
dogs. They found the main bile ducts (common and hepatic) greatly 
dilated after cholecystectomy and the cystic duct dilated in a few 
instances. 


(Preliminary communication.) 
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Fig. 1. 

Fig. 1. Cystic duct (Cy. D.) one week after removal 

of gall-bladder of dog at its junction with the cystic duct. 

Compare the beginning dilatation with those of later 
periods (Figs. 2 to 6). 

Fig. 2. Appearance of cystic duct (C. D.) two weeks 

after the removal of a dog’s gall-bladder. Note the 


becomes of the cystic duct, in a manner 
similar to those reported by von Haberer 
and Clairmont in 1904. 

Technique. Through an upper right rectus 
incision the gall-bladder was carefully sepa- 
rated from its liver bed and ligated with silk at 
the junction of the cysticduct and gall-bladder. 
No attempt was made to remove any of the 
cystic duct. The animals were killed at inter- 
vals varying from a week to four weeks, then 
every two weeks for the second month and 
finally every month up to six months.' 


1Jn this preliminary communication, only experiments in which the 
Animals were killed within six weeks will be reported. 


Fig. 2. 
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Fig. 3. 
formation of a new gall-bladder in the stump of the 
cystic duct. 

Fig. 3... Appearance of dilated cystic duct (Cy. D.) two 
weeks after cholecystectomy in dog. Compare this 
specimen (roentgenogram taken after ducts were filled 
with bismuth vaselin) with Fig. 2. 


Results of experiments. At the end of the 
first week, the cystic duct had dilated so that 
it was about twice the size (Fig. 1) of the 
same structure in a normal control animal. 
The duct grows rapidly in size from the 
second to sixth week (Figs. 2 to 6 inclusive) 
until at the latter period a structure is 
found 4 cm. long by 1.5 cm. wide which great- 
ly resembles a normal gall-bladder in appear- 
ance, i.e., it has a relatively wide fundus 
and a narrow neck. After killing the animals 
at the intervals stated, the bile passages 
were filled without pressure with a 10 per 
cent solution of bismuth in vaselin while 





Fig. 4. 
Appearance of dilated cystic duct (Cy. D.) 


Fig. 4. 
three weeks after cholecystectomy in dog. 
increase in size from first to sixth weeks. 

Fig. 5. Dilated cystic duct (Cy. D.) four weeks after 


Note gradual 


Fig. 5. 


Fig. 6. 
cholecystectomy in dog. Note 
gall-bladder with narrow neck. 

Fig. 6. Appearance of cystic duct (Cy. D.) six weeks 
after cholecystectomy in dog. 


pear-shaped pseudo 
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the latter was in a liquid state, and then a 
roentgenogram made to obtain the actual 
size of the dilatation. In order to antici- 
pate the criticism that the cystic duct 
stump had been artificially distended beyond 
its actual capacity, we injected the- cystic 
duct of control animals the gall-bladders of 
which had also been removed, and we found 
that there was a striking difference between 
the normal duct of our controls and those of 
our cholecystectomized animals. 

Clinical application of experiments. Floerck+ 
en’s case, our own, and a similar one in 


the service of Dr. L. A. Greensfelder of our 
hospital show that we can have recurrence 
symptoms through dilatation of the cystic 
duct to form a new gall-bladder with or 
without formation of calculi in the same. 
We believe that more care must be exer- 
cised in the future to remove the entire cys- 
tic duct as close as possible to the common 
duct. Our experimental work confirms that 
of Haberer and Clairmont in every partic- 
ular. 

We wish to thank Miss Gertrude Stern for 
much valuable assistance. 


REMOVAL OF PORTION OF STERNUM FOR LIGATION OF THE 
INNOMINATE ARTERY 


With Reports or Two CASsEs 


By W. T. COUGHLIN, M.D., F.A.C.S., St. Lours 


Professor of Surgery, St. Louis University 


PTANHE operation of ligation of the innominate 
artery is so far apparently not a popular 
one. Thompson (1) of London was able 

to collect twenty-six cases operated since 1880, 

and of these only twelve recovered. In twelve 

the innominate alone was tied, with five recover- 
ies; in twelve the innominate and common carotid 
with seven recoveries; while in two the innom- 
inate, carotid, and vertebral were tied with, no 
recovery. In the face of such data, there seems 
to be reason for the unpopularity of the operation. 

To enter into a discussion of the best method 
of dealing with aneurism of the various parts of the 
right subclavian or carotid, is not the present in- 
tention of the writer. I presume that no one will 
gainsay the statement that a case may present it- 
self in which it seems best to ligate the innominate 
artery, or at any rate to occlude it temporaily, to- 
tally or partially. One can conceive of an aneu- 
rism in the root of the neck so close in toward the 

inner end of the clavicle as to convey the im- 

pression that the first part of the subclavian or 

beginning of the carotid is involved, and at the 
same time the swelling may so fill the side and 
base of the neck as to render distal ligation most 
difficult of attainment and most uncertain of 
result. 

One may decide to extirpate an aneurism in 
either of the above named sites, in which case 


temporary arrest of the stream through the in- 
nominate, would perhaps facilitate the matter. 
Again in the obliteration operation of Matas (2), 
we have the counsel of the master himself, who 
advises temporary occlusion until one is certain 
that the collateral circulation is good. And that 
there have been and will continue to be cases of 
bleeding where ligation of the innominate is the 
only or the last resort of the surgeon needs, I 
am sure, no argument. 

Ordinarily when one wishes to tie a vessel, he 
approaches it by the most direct route, ‘cuts down 
on it’’ as the expression has it, and with the least 
trauma and the least dissection possible, applies 
his ligature and closes the wound. Even third 
year students now learn that trauma favors in- 
fection, and infection is almost the only cause of 
secondary hemorrhage. Why then in ligature of 
the innominate — that operation where second- 
ary hemorrhage has been the cause of death, both 
before and since the days of Lister in more than 
75 per cent of the mortality list—do we not act 
as we do when tying other arteries? 

The incision of Mott (3) has been that most 
often used. When the aneurism is small or when 
the neck is long and thin and the division of the 
innominate high, the operation is difficult. I 
have never had occasion to attempt it on the 
living but I have done it more than once on the 
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cadaver, and when I imagine what it must have 
been in the presence of an aneurism, with the 
engorged veins, the struggling patient, and the 
lack of direct light, I tremble with fear and am 
speechless with awe and admiration at the cour- 
age and skill of Valentine Mott. And if difficult 
under favorable conditions, what might it be in 
the presence of a short innominate, a short fat 
neck, or a large aneurism encroaching against 
the sternal end of the clavicle and upper end of 
sternum? 

Graefe (4) in 1822 made one incision only, down- 
ward along the inner border of the sternomastoid. 
Cooper (5) of San Francisco, in 1859 resected the 
inner two inches of the clavicle, having found an 
aneurism on the carotid and another on the sub- 
clavian. Moynihan (6) turned up the inner end 
of the clavicle and the adjacent corner of the 
sternum. The operation of Graefe who failed 
to divide the muscles (sternomastoid, sterno- 
thyroid and sternohyoid) rendered the work of the 
operator and assistant more difficult than any 
other, but made for less dead space, so the author 
believed. The removal of the inner end of the 
clavicle, certainly gives more room and ordinarily 
is not difficult. However, if the aneurism be 
large, it must not be forgotten that the bone itself 
may form part of the wall of the sac, just as the 
vertebr, ribs, or sternum often do in aneurism 
of the aorta. I know of one such case in cur 
own city, in which, while the clavicle was being 
removed in an attempt to excise the aneurism, the 
sac wall was opened and the patient bled to death. 
Again after having removed the clavicle, one may 
find a low division and then be obliged to remove 
the upper part of the sternum. The cavity left 
after having removed a small portion is harder 
to obliterate, than that left when a large portion 
is removed. 

Spencer (7) in 1889 experimenting on monkeys 
used a vertical median incision with a transverse 
incision at the lower end through the skin only. 
Twyman (8) used the method in 1890. Percy 
Sargent (g) in 1911 used the median incision and 
removed the right half of the manubrium with 
forceps, and Herzen (10) in 1910 used the incision 
of Spencer and removed the inner third of the 
clavicle and in addition removed the upper end 
of the sternum with Luer forceps. 

Several have used the median incision and have 
split the manubrium, the so-called incision of 
Bardenheuer. A great deal of traction is required 
to separate the edges of the split manubrium. 
To maintain the space at three-fourths of an inch 
for the necessary time would probably over-tax 
the strength of even the best assistants. Sheen 
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Author’s incision. 


Fig. 1. 


(11) advises the procedure and suggests an auto- 
matic serew retractor. Such an_ instrument 
might serve the purpose if it were at hand. 
What objection can be raised against the re- 
moval of the upper part of the sternum? I 
mean its total removal, say from just above the 
third cartilage upward. The sternum acts as a 
fulcrum for the clavicle when the shoulder is 
moved. Yet the whole clavicle is often removed, 
and I have seen such a case, and know that be- 
fore six months have elapsed the patient can use 
the corresponding limb as well as ever. Some 
human beings are born without clavicles and 
others with very rudimentary ones. This being 
so it seemed to me that the loss of the sternal 
support of the clavicle is not an objection to the 
operation. And in Case 1, herewith reported, the 
patient after three months was able to use the 
left upper limb as well as ever (the right still is 
paralyzed), and the sternal ends of the clavicles 
are held firmly to the first ribs by their original 
rhomboid ligaments and to each other by scar 
tissue. Another objection is that there is in- 
creased danger of injury to the lungs or pleura. 
This seems to me not to be true; in fact I quite 
believe that the danger of injuring the pleura or 
other important structures, is far greater when 
other methods are used. Furthermore, if one 
should injure an important structure, how much 
easier to repair the damage, when one has free 
access and good light. Again it may be said that 
it weakens the chest and leaves important viscera 
exposed to trauma. This seems to be the best 
and only real objection, and this can be overcome 
by leaving the anterior periosteum as I did in my 
second case. However, in Case 1, the hollow 
now existing is not more then the width of my 
index finger. The question of shock may 
arise as an objection in the minds of some. I 
can only say that there was no very serious shock 
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Figs. 2 to 7. 


in either of the cases here reported. The ad- 
ditional time required may be another objection; 
by the older method, I see that it has some- 
times taken from two hours to two hours and a 
half. By this method with good assistance, I 
feel the additional time, if additional time be 
required, is not an objection of any weight. 

The chief reasons for removing the sternum 
as low as the upper border of the third cartilage 
are, first, that it gives an abundance of room and 
allows one to work without danger of injuring 
important structures, and that the partial oc- 
clusion or temporary occlusion may be done, and 
the permanent done at a later date, without en- 
countering greater difficulty or risk at the second 
operation. Second, it is an advantage to cut 
straight to the artery without blunt dissection 
since this procedure favors slow healing and sup- 
puration. The important structures, except the 
left innominate vein, do not come into the field at 
all, and this vein can be readily pulled down when 
one has room. Finally in closing the wound one 


Successive steps in operation. 


can so easily obliterate all dead space in the chest, 
by sewing the incision in the soft tissue in front 
of the artery, thus still further lessening the 
chances for infection. 

The skin wound does not close well without 
under cutting, but if this be done for say two and 
a half or three inches from the cartilage ends, the 
flaps fall easily into the place formerly occupied 
by the bone, and slight pressure prevents the 
accumulation of the fluid under them. 

The following two case reports will illustrate 
the method advocated. The illustrations here- 
with shown refer to the method used in Case 1. 
In Case 2 the method varied a little. The incision 
was a median one and the anterior periosteum 
was reflected with the overlying tissues. There 
was hardly any bleeding. There was room, but 
not quite as much as in the first case. It would 
have been better to have removed more of the 
cartilages, but they were cut so close as possible 
to the edge of the sternum. The internal mam- 
mary arteries were not even seen. 
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Before and after operation. 





Fig.9. Case 2. 





Mott’s incision. 


Graefe’s incision. 


Fig. 


Should I ever be called upon to operate in a 
similar case, I should use the same method as 
used in Case 2, but would remove the inner one- 
half to three-fourths of an inch of each cartilage. 
I believe the conservation of the anterior perios- 
teum of the sternum will perhaps lead to the re- 
formation of a bony support between the ribs 
and so do away with what I regard as the most 
powerful argument against the removal of the ster- 


Before operation and drawing showing incision used. 





Sargent’s incision 


Spencer’s incision. 


10. 


num in ligation of the innominate, although in my 
opinion the argument is not of any great moment. 


Caser1. City Hospital No.1750. 1916. C. B., negro, 
laborer, age 28, admitted May 9, 1916. The patient was 
suffering from aneurism of the right subclavian artery and 
it was decided to occlude the innominate temporarily and 
later to ligate the same. 

First operation, May 18, 1916. Ether: intratracheal 
method. An incision was made in the median line from the 
level of the upper margins of the clavicles downward four 
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inches, an incision transverse, one and one-half inches out- 
ward on each side from the upper end of the first, anda third 
similar to the second and parallel with it at the lower end of 
the median incision as shownin Fig. 1. The two flaps thus 
outlined composed of all tissues down to the bone were 
reflected outward so as to lay bare the sternoclavicular 
joints, and the sternum and inner ends of the cartilages of 
the ribs as low as the third. (Fig. 2.) The perichondrium 
over the chondrosternal joints was incised and the cartilages 
of the upper three ribs divided subperichondrally with 
ronguer forceps. (Iig. 3). The sternal heads of the sterno- 
mastoid muscle, the anterior sternoclavicular ligaments 
and the interarticular fibrocartilages were divided close 
to the clavicle. The muscles and fascie in the intercostal 
spaces and the perichondrium of the divided cartilages were 
separated from the sides of the sternum. A flat, thin, 
blunt ended spatula was passed across behind the sternum 
at the level of the third cartilage and the sternum divided 
with a thin jawed rib shears as shown in Fig. 4. 

The lower end of the upper fragment of the sternum 
was now raised up and the retrosternal tissues divided from 
below upward with a sharp knife, keeping close to the bone. 
As the upper end was neared the origins of the sterno- 
thyroid and sternohyoid muscles were divided and the 
posterior sternoclavicular ligaments severed and_ the 
loosened piece of sternum removed. A median incision 
was now made through the retrosternal fascia and fat from 
above downward and the left innominate vein was ex- 
posed as in Fig. 5. The vein was drawn downward 
and the artery easily located, its sheath opened and the 
vessel separated from the sheath for a space of about three- 
fourths of an inch (Iig.6 and 7). An aluminum band, 
C shaped, about 3 cm. x cm. x 2mm. was passed around 
the vessel and rolled together so as to reduce the diameter 
of the artery to about half its former size. The incisions 
in the sheath of the vessel and the retrosternal fascia and 
fat closed with plain catgut No.1. The flaps of skin 
and superficial fascia had retracted, but by undercutting, 
good apposition was easily secured and the wound was closed 
with silkworm-gut and clips. A gauze pad was adjusted 
so as to bring the skin flaps into apposition with the retro- 
sternal tissues, and this was held in place with adhesive 
and a bandage including neck and chest. 

There had been a great deal of bleeding from the soft 
tissues on the right side — a general oozing, very’ hard to 
control — but little on the left. The patient’s pulse rose 
to 140, and intravenous saline was given. The time 
required was 114 hours. The internal mammary arteries 
and veins, although seen at the upper part of the wound, 
were not molested. The pleure, which according to 
the experience gained in the dissecting room should over- 
lap at this level, did not come in contact with each other 
but there intervened a space of at least one-half inch. 

The patient recovered and three weeks later, under local 
anesthesia, the incision was reopened and the innominate 
was tied, just distal to the band and also the right com- 
mon carotid was tied, just below its point of bifurcation. 

The patient is still living and his aneurism seems cured. 

CasE 2. City Hospital No. 9584. 1916. W. G., 
mulatto, bartender, age 37. Diagnosis, aneurism of right 
subclavian or of right common carotid low down. 

An operation for the purpose of partially obliterating the 
current through the sac was undertaken, October 23, 1916. 
Local anesthesia, novocaine 4% per cent with adrenal, 
4 drops to the ounce. Median incision four inches long, 
downward from a point about 1 inch above the upper end 
of the sternum. The periosteum was loosened laterally 
as far as the edges of the sternum, from the level of the 
third cartilage up. The cartilages of the upper three ribs 


were divided subperichondrially close to the sternum, 
a narrow jawed rongeur being used. The sternal head of 
the sternomastoid was loosened from the bone, the anterior 
and superior sternoclavicular ligaments were divided and 
the interarticular fibrocartilage was divided close to its 
clavicular attachments; the intercostal muscles and 
fascia in the first two spaces, the perichondrium of the 
first three ribs and the anterior periosteum of the sternum 
were divided along the edge of the sternum, a blunt thin 
flat retractor was passed across behind the sternum at the 
level of the third cartilage and the bone was divided with 
a narrow long jawed rongeur. The lower end of the upper 
fragment was now drawn forward and with a sharp knife 
the retrosternal tissues were separated from the posterior 
surface of the same from below upward. The origins of 
sternothyroid and sternohyoid were cut, the posterior 
sternoclavicular ligaments were severed and the fragment 
of the sternum removed. 

The remainder of the operation was done as in Case 1, 
but in trying to pass the band behind the artery, the vessel 
was broken posteriorly and the patient bled to death. 

No effort was made to close the wound afterward so 
that it cannot be said whether the tissues would fall in to 
touch the retrosternal tissues as they did in Case 1. 


A most striking difference between the two was 
in the amount of blood lost. while reflecting the 
flaps and exposing the artery, hardly any bleeding 
taking place in Case 2. This was due to the use 
of adrenalin in the novocaine solution and to the 
fact that the flaps included the periosteum of the 
anterior face of the sternum. Also in Case 2 the 
flaps were not dissected up from the ribs far out 
as in Case 1; therefore none of the anterior per- 
forating arteries nor branches of these or of ante- 
rior intercostals were cut. 

Access was hardly so good as in Case 1. How- 
ever, it is not to this that I attribute my lack of 
success in Case 2, but to the fact that the artery 
was very friable (luetic arteritis) and was so 
firmly fixed in its sheath that I probably weaken- 
ed the vessel walls in my attempt to separate 
them. Furthermore the band was not as blunt 
and smooth as it ought to have been and it is 
possible the space cleared posteriorly was not as 
wide as it should have been and in addition I did 
not lift the artery while passing the band or 
interpose a director as I should have done. 
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SIMPLIFIED SKIN GRAFTING 
By ROGER DURHAM, M_D., F.A.C.S., BRooKLyNn 


Assistant Surgeon, Methodist Episcopal Hospital 


HE history of skin grafting or transplanta- 

tion is not of recent date, for fragmentary 

glimpses of a rudimentary knowledge of the 
art may be traced back many centuries to times 
of crudest surgery. Leonard Freeman (1), in 
his very complete book on the subject, presents 
many very interesting bits of history. He re- 
lates that skin grafting as well as many difficult 
operations were performed successfully by the 
Hindus two thousand years ago, notably to re- 
place noses which had been removed for punish- 
ment for certain offenses. Strange to say this 
was done by a low cast of laborer, the tile makers. 
This art was lost sight of during the Middle Ages 
except for some few more or less authenticated 
cases here and there; as a report by Sancassani 
(1731 to 1738) of a woman akin to the modern 
detail man, who to prove the efficacy of her salve, 
cut pieces of skin from her own leg and replaced 
them at once with a dressing of her wonderful 
ointment. The resulting union was said to be al- 
most indiscernible. Tagliacozza, a Bologna sur- 
geon, at the end of the eighteenth century, con- 
structed a nose for a patient in Brussels from the 
skin of a workman’s arm. The skin from the 
back of a student’s hand is said to have been used 
in the formation of a woman’s nose by Dzondi. 
As early as 1836 Hoffacker, a surgeon to a 
student’s dueling corps in Heidelberg, succeeded 
in reuniting severed portions of the nose, pieces 
of lip, etc. These earlier reports were, of course, 
incomplete and made to savor more of the mirac- 
ulous than of scientific knowledge. 

On December 8, 1869, Reverdin (2) presented 
his historic report to the Société Impériale re- 
vealing the possibility of the successful application 
of small multiple grafts to granulating surfaces, 
and David Page, president of the Royal Medical 
Society of Edinburgh, with the lack of length of 
vision that has marked many a great physician, 
said skin grafting was ‘‘not likely to occupy a 
permanent place in minor surgery.”’ 

Le Fort (3) in 1872 transplanted a whole thick- 
ness flap from the arm of a patient for the relief 
of ectropion. Wolfe or Krause grafts, consisting 
of the entire skin layer freed from the underlying 
fat, soon became well known. 

Thiersch (4) in 1886 and later Ollier developed 
the method of using large grafts of part of the 
skin thickness; paper thin layer of skin consisting 


of long strips of epidermis including portions of 
the cutis. 

In examining closely the many articles written 
by various authors upon the subject, one is 
struck by the complicated methods advised both 
in dealing with the area to be grafted as well 
as with the area from which the grafts are to be 
removed. Emphasis is laid upon the means of 
rendering the field of operation aseptic, and 
especially among the earlier writings very com- 
plex technique was elaborated, with detailed 
directions for using antiseptics, scrubbing the 
skin, and at the same time removing solutions 
such as bichloride of mercury that might lower 
or destroy the vitality of the delicate grafts. 
To quote from a few articles: 


Crooke (2) advises the use of ‘‘antiseptic irrigations” 
in preparation for grafting, or if the granulating area is 
sluggish and indolent, the painting with iodine and 25 
per cent balsam Peru in castor oil. The operation is to 
be done under general anesthetization. Grafts when cut 
are put in saline and later floated on to oiled silk. Broad 
grafts are perforated for drainage purposes but healthy 
granulations are not curetted. 

Edward M. Foote (5) says: “‘The site from which grafts 
are taken should be cleansed with soap and water and 
washed with saline, and the surface to which they are 
applied should be fresh and wiped free from blood,” 
emphasizing asepsis without the use of germicidal solutions. 

Henry R. Whorten (6) says: “Surface from which 
grafts are to be taken should be rendered aseptic [details 
not given]. All antiseptics are washed away with sterile 
salt solution. Before applying grafts the granulating 
surface should be curetted to remove soft granulations, 
irrigated and covered with protective, and a compress 
applied to control bleeding. Shavings of skin are then 
removed from a surface that has been rendered aseptic 
[again details are lacking] by a razor or knife.” 

W. Bach (7) advises the use of bichloride in preparing 
the area. Granulations should be scraped or rubbed off 
and hemorrhage arrested. Then are applied scrapings 
from the patient or a donor, or blisters, or placental 
membrane. He further remarks that success is best 
assured (1) by the proper preparation of the wound to be 
grafted; (2) the stage of healing reached before the grafts 
are applied; (3) the selection of grafts from patient free 
from gonorrhoea or syphilis (that is when placental mem- 
brane is employed); (4) the use of placental membrane 
soon after delivery, and (5) by after-care and management. 

Reverdin grafts are advised by one, Thiersch grafts by 
another and Wolfe grafts by a third. Beating of the skin 
to cause plethora (Indian method) is sanctioned by 
Hirschberg. 

The procedure recommended by Walter R. Parker (3) 
is even more elaborate. Prepare area, shave and scrub 
carefully with soap and water, sponge with ether, alcohol, 
bichloride or Harrington solution and wash with saline 
and apply dressings. 
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Method of anesthetizing skin area. 
Single layer gauze dressing applied. 


Fig. 1. 
lig. 2. 
seen through gauze splint. 


Grafts 


Gould and Archer (8) suggest the following procedure. 
After shaving and cleansing the site (details lacking) use a 
local anesthetic hypodermatically, or in large areas inject 
in slightly deeper skin-plane, somewhat as outlined in this 
paper, a strip above and on each side the skin area, using 
I per cent novocaine, % per cent urea and quinine hydro- 
chloride, or more recently sterile water. To facilitate 
cutting grafts the skin and knife have been smeared by 
some with sterile vaseline. 

These few references are sufficient to show the 
diversity of opinion as to the ways and means to 
be employed. This same complexity in the 
technique of fixing grafts, applying dressings, 
and after-care is everywhere apparent. Numer- 
ous authors advise varied technique. There is 
no standard of procedure which suggests to one’s 
mind the absence of perfection in any one method. 

Some authors advise dry dressings, some that 
the grafts be left open to the air, some that they 
be covered with a wire cage, others recommend 
sterilized olive oil or boric acid solution dressing, 
and still others recommend splinting with wide 
meshed curtain netting soaked in gutta percha, 
paraffine, etc. Brookhead recommends ex- 
posure to sun; Schepelmann recommends hot 
air douches by an electric instrument; Thies 
covers a graft with a thick layer of sterile sand. 

The greater the simplicity of any method of 
surgical procedure, the more likelihood of its 
general success, utility and adaptability. 

The method of fixing grafts, as adopted by the 
writer, was suggested in 1909 by an article by 
Dr. E. K. Macomber (9) of Amsterdam, New 
York, and the various steps in simplifying the 
technique, as about to be described, followed as a 
result of experience in applying grafts in a series 
of some 20 or more cases at the Methodist 
Episcopal Hospital. These cases were taken as 
they came to us and included grafting secondary 
to ulcers, burns, carbuncles, carcinoma of the 
breast, tuberculosis of the breast, gangrene of 
toes from frost bite, etc. 
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The areas to be grafted should, of course, be in 
healthy condition, and it is courting failure to 
attempt to apply grafts until such areas are 
right. We have found that no time is lost by 
sufficient attention to the pre-operative care of 
unhealthy granulations, exuberant granulations, 
small areas of slough, persistent infection, etc. 

Sluggish areas should be stimulated with 
balsams, naphthaline powder, pressure com- 
presses; exuberant or uneven areas should be 
treated with silver nitrate stick or curette; 
sloughs should be cleared away by curetting and 
moist dressings, and infection done away with 
before any grafts are applied. A few days, or 
weeks even, of delay are time savers in the end. 
This, of course, does not apply to fresh wound 
surfaces. Only when the granulating area is 
flat and healthy or in fresh wounds should the 
operation be attempted. 

Autogenous grafts are the ones of choice and 
are usually taken from the outer and upper 
surface of the thigh. The day preceding the 
operation a wet dressing of borasal solution is 
applied to the wound or granulating area, and 
the thigh or thighs are shaved dry and washed 
with alcohol and dry sterile compresses applied. 
When the patient is brought to the operating 
room, previously having had !/6 or '% of a grain 
of morphine, the granulating area is washed off 
with a stream of saline solution, care being taken 
not to damage the granulating surface by the 
use of sponges, curettes, etc. Sterile sheets and 
towels surround this area. The thigh is prepared 
by painting with a single coat of 5 per cent 
iodine solution and similar sheets and towels put 
in place. No other solutions, antiseptics, etc., 
are used. The obvious advantage of this method 
is its simplicity and ease of application. Small 
areas can easily be operated upon without an 
assistant or any elaborate operating-room para- 
phernalia. 

The size of the skin surface necessary for re- 
moving the grafts, for which the Thiersch method 
is preferred, is determined and outlined in one’s 
mind. Next with a solution of ™% per cent 
novocaine, the four sides of this region are in- 
jected endermically, or if the area is greater than 
say 6 inches square, a second similar square can 
be so injected and anesthetized. One should not 
be hurried, and plenty of time should be allowed 
for the novocaine to act—at least five minutes. 
With the skin made tense, by one hand of the 
assistant above and the left hand of the operator 
below, the surface kept well wet with saline solu- 
tion or sterile water dropped from a sponge by 
the assistant’s free hand, generous Thiersch grafts 
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are cut with a sharp flat bladed razor with a slow 
steady to and fro stroke of the knife cutting at 
right angles to the long area of the graft. These 
grafts are applied directly from the razor blade 
to the granulating surface or wound, being 
caught gently at the edge by forceps and the blade 
being drawn steadily away, allowing the graft 
to slide into place. Enough grafts are taken to 
entirely cover the wound, but in no case should 
they overlap. It is even better to have small 
uncovered spaces between the grafts to allow for 
the natural drainage from the granulations. 

Graft dressings consist of a single layer of 
sterile gauze sufficiently large to overlap the 
wound edges an inch or so. This applied firmly, 
smoothly, and evenly is held in place by long 
strips of sterile adhesive at the four sides reaching 
beyond the gauze and adhering to the healthy 
skin adjacent. A good substitute for adhesive is 
the use of collodion to cement the edges along 
the four sides. Here again we have the simplest 
kind of dressing and one available to any surgeon 
in any emergency. 

The after-care of the skin graft is simple; the 
gauze is left undisturbed in its place for five or 
six days or until the grafts are closely and firmly 
united. Over this single layer of gauze are ap- 
plied dry sterile compresses held in place by 
adhesive straps or bandage. These are to be 
removed daily, the under layer of gauze being 
left undisturbed and being washed thoroughly 
by a stream of saline or sterile water to remove all 
injurious and irritating wound discharges. Dry 
compresses are then re-applied. The thigh is 
dressed with boric acid ointment on compresses, 
which dressing is not disturbed for a week or 
ten days, at which time, when it is removed, 
the skin will be entirely healed, only a bluish 
surface remaining as a reminder of the grafts 
removed. When the grafts are firmly attached 
and the discharge has ceased, i.e., ordinarily in 


a week or ten days, the grafted area is left 
exposed to the air, clothing and bedding being 
kept from direct contact by a ring of gauze or 
cotton. A little dusting powder, such as stearate 
of zinc, will aid in drying up the few secreting 
surfaces remaining between the new grafts. 

From our experience we can say, first, that 5 
per cent iodine as used to render the thigh aseptic 
in no way destroys the vitality of the grafts. 
We confess that we had some doubts as to such 
effect when this step was first instituted. Second, 
with ordinary gentleness and with care to avoid 
haste and so prevent the patient from giving 
way to his natural timidity and with almost 
unlimited use of a weak novocaine solution as 
advised, grafts can be removed of sufficient size 
to cover very large areas. Third, the single 
gauze dressing allows daily irrigations of the 
grafts and the washing away of the discharges 
that have so often proved destructive to new 
grafts. We have, on one occasion, at least, 
succeeded in obtaining taking grafts when a 
purulent discharge was pressed out from under- 
neath the grafts at the time of their first dressings. 

We do not claim that no failures are to be 
expected if this method is carefully followed, but 
we do emphasize again its simplicity and ease of 
adaptability and recommend its use on these 
grounds. 
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THERAPEUTICS OF SURGICAL INFECTIONS 


By Dr. GIOVANNI COCCI, Arezzo, Itaty 


N this preliminary note I wish to set forth the 
results of observations, studies, and experi- 
ments which I have been carrying on for 

many years (1906 until now). During this time, 
the methods of treatment used have been gradu- 
ally modified, and in my opinion improved, until 
now they are quite similar to those in use to- 
day. Perhaps, however, they represent only a 
stage in the progress to still better and more per- 
fect methods. My observations, studies, and ex- 
periments have been carried out on hundreds of 
patients who have been under my care in the 
surgical wards during the time that I served as 
assistant, assistant director, and director of the 
surgical department. 

Taking as my motto the classical dictum, 
primum noli nocere, it appeared to me that the 
customary methods of treatment might, in many 
respects, be modified and improved and that we 
could do more toward assisting nature in curing 
infections, which is the necessary goal in all 
methods of treatment, whether medical or 
surgical. 

As is shown by the title of my paper, I wish to 
deal with all the curative measures to which the 
patient is subjected as soon as he leaves the 
operating table. The methods are mentioned 
consecutively and follow two different but 
equally important paths, the local treatment of 
the region which has been operated upon, and 
the general treatment of the patient. 

In other articles which will appear later, I 
shall describe in detail the studies I have made, 
the knowledge I have gained from the experience 
of others, and shall discuss at length the reasons 
which have induced me to apply methods which 
differ considerably in many particulars from 
those generally used. My intention in the present 
note is merely to describe briefly my system of 
treatment, and at the same time to touch upon 
the results obtained. 

Local treatment. The loca: treatment consists 
in the so-called ‘dressing’? of the wound. This 
is usually an extremely simple task but one 
which is often, on the contrary, a matter of 
extreme delicacy and one which determines the 
course of the disease, for the life of the patient, 
or in any case his future health, in almost every 
surgical case depends more upon the subsequent 
treatment he receives in the surgical ward than 
upon the operation itself. 


The technique which I have found to be the 
best may be summarized as follows: First I 
avoid the use of antiseptics. On the other hand, 
except in cases of unusually severe infection with 
special pathology, I use heat. Heat may be 
applied when the patient is still under the 
influence of the anesthetic by means of red- 
hot iron instruments with large surfaces of 
different shapes, which instruments retain the 
necessary temperature better than does the 
ordinary thermocautery. I apply heat not so 
much to destroy the germs, as to act upon the 
diseased tissues. Strict aseptic precaution 
should be constantly taken. The instruments 
should be sterilized for each successive dressing. 
When necessary, irrigation should be carried 
out by means of sterilized water, and the dress- 
ings in every case should be of sterilized gauze 
which should be placed in contact with the 
diseased parts by means of instruments, avoid- 
ing, except when extremely necessary, touching 
the wounds with the hands, which should always 
be covered with rubber gloves. 

Scrupulous care should be used in cleansing 
the parts about the wound and the suppurating 
cavities. Accumulated secretions, necrotic frag- 
ments, crusts, the products of cutaneous desqua- 
mation, etc.. must be carefully removed, at all 
times using the utmost care to avoid hemorrhage. 
It has been found that the best method of effect- 
ing detersion is by means of irrigation with hot, 
sterilized water under a certain pressure and by 
washing the parts around the wound, from time 
to time, gently but carefully, with soap. 

I abolish all so-called drainage by means of 
gauze, or India rubber, or a combination of 
these substances, except in very special cases, 
such as large cavities produced by abscesses 
(empyema, etc.). Even here, however, drainage 
by means of an India rubber tube is only neces- 
sary in the first stages. Instead of drainage I 
introduce into the suppurating wounds pre- 
viously sterilized paraffin (melting point 48 C.) 
liquefied by heat. The paraffin is applied with a 
large glass syringe and is carried into the smallest 
and the most remote recesses of the wound. The 
wound cavity is thus filled with paraffin complete- 
ly up to the level of the skin. Around the wound 
and for some distance from it, previously ster- 
ilized white vaseline, which has been kept soft 
and ready for use by means of heat in a water- 
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bath is liberally applied. Paraffin is used freely 
in the dressing of flat sores, the granulation 
tissue being also covered with it. 

All flat sores are dressed with dry sterile 
gauze, which is changed as seldom as possible, 
unless there are special symptoms (fever, pain, 
etc.) which would indicate that the wound is not 
following its usual course. 

As far as possible the diseased parts should be 
kept at rest and immobilized by means of suit- 
able bandages, apparatus, special postures, etc. 

The description: given outlines the chief 
points in the method which I have found the 
best in practical surgical after treatment. I have 
arrived at this method after the careful selection 
of each step. Guided by the experience gained 
in my daily practice, 1 have thus reached a 
complex of technical details which realizes the 
type of dressing which I should like to call, if 
permissible, physiological dressing; by which 
term I wish to express the conception upon which 
the method is based. 

Treatment consists in the first place, and 
principally, in not disturbing or hindering the 
development of the patient’s natural resources 
for defense, and in the second place, within the 
limits permitted by necessity to which too much 
attention can never be paid, treatment consists 
in promoting the natural processes without doing 
more, or acting otherwise than Nature herself. 

As stated above I reserve for later articles the 
detailed account of the studies and observations 
which have guided me in the above-mentioned 
arduous task of selection. In this paper, it is 
my wish to treat only briefly of matters relating 
to the two points in my technique which differ 
from the technique usually employed; namely, 
the -abolition of disinfectants and of drainage 
appliances. After having experimented with 
numerous disinfectants and having employed 
them in different ways for the purpose of acting 
on the germs within and about the centers of 
infection, I am convinced that either they have 
no effect, or else the damage they do to the 
tissues is greater than their hypothetical destruc- 
tive action upon the germs. 

There are three essential points as regards 
these disinfectants: (1) As far as their antiseptic 
power is concerned, it is illogical to suppose that 
a compound which is fixed and constant in every 
case should be a panacea for all diseases and 
should act in the same manner upon all germs 
in every stage of virulence and upon all tissues. 
(2) Regarding their action upon the vitality of 
the tissues, as opposed to this same constancy of 
composition and the intensity of the action of 
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these substances there are certain tissues whose 
degree of vitality and of resistance to external 
agents varies within the widest limits, both in 
the case of the same individual at different stages 
of the disease and in those of different individuals 
and diseases. (3) We apply disinfectants to a 
part, and generally a very limited part, of the 
center of infection, and to one plane of it, so to 
say, to the cavity made by our knife or by the 
point of the greatest fusion of the purulent 
tissues. It would thus be unreasonable to expect 
that the center of infection should stop where 
our knife has stopped and that germs should 
exist only upon the surfaces exposed. As I 
shall clearly show, germs are to be found, which 
is but natural, diffused among tissues at the 
greatest distances from the surfaces acted upon, 
and therefore what can be expected from a 
substance ‘that affects only a very small part of 
the infection center of the disease? 

After having tried all the systems of drainage, 
I am convinced that it is a pure delusion to 
suppose that, as a rule, it removes from the 
depths of the infection centers the pus which has 
collected there and which comes out in spite of 
our drainage, though drainage may sometimes 
have a favorable effect by exercising a totally 
different function. I have, therefore, been forced 
to believe that the best way to drain an infection 
center is not to drain it at all. 

The paraffin introduced according to my 
system might seem at first sight, almost to form 
a plug which would hinder the pus coming out, 
but this is only a supposition that does not agree 
with the facts. In reality, the paraffin which 
solidifies after its introduction does not adhere at 
all to any part of the surface with which it is 
brought into contact, just as it does not adhere to 
the skin, but while it holds widely open the center 
of infection which has been exposed, it penetrates 
into the furthest interstices and remotest parts 
and thus prevents any accumulation of pus there 
because there are no longer any dead spaces 
where pus can collect. On the contrary, as pus 
forms, it gradually runs along the walls of the 
cavity of the abscess in the space between them 
and the paraffin, and reaches the exterior where 
it is collected by a suitable absorbent dressing. 

General treatment. It is necessary to bear in 
mind always but more especially in these par- 
ticular infections, the general clinical precept 
which calls for the frequent, careful, and scru- 
pulous physical examination of the patient dur- 
ing his illness and especially if the course of the 
wound becomes irregular. Only too often do we 
persist in attributing to the usual intestinal 
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causes a fever, an aggravation of the disease 
which cannot be explained by local causes, to 
find afterward the symptom is due to the pres- 
ence of metastatic centers of infection, or to 
visceral complications, the course of which 
might have been arrested had they been recog- 
nized and dealt with on their first appearance. 

After this, our attention should be directed 
toward strengthening the natural means of 
defense possessed by the individual, and we 
should be guided by a knowledge of the manner 
in which immunizing reactions work; for, if in 
slight infections, a suitable hygienic-dietetic 
treatment of the afflicted one is all that is re- 
quired in the more serious cases in which the 
most robust patient is often reduced in a few 
days by means of rapid parenchymal degenera- 
tion to a condition of complete hemolysis, we 
should give all our attention to strengthening 
and exciting the normal methods of defense, 
though unfortunately we must acknowledge that 
the means at our disposal for this purpose are 
very limited. On the other hand, it is my con- 
viction that, in the serious cases, we should 
direct all our efforts toward the general treat- 
ment of the patient rather than locally treating 
the disease center, for it is only through the 
blood, and the natural immunizing means of 
defense, that we can hope to conquer the infec- 
tion. Since we can expect only very slight 
improvement from the use of so-called physio- 
logical serum, however it is employed (by hypo- 
dermoclysis, continued proctoclysis, phleboclysis, 
etc.), although used to great advantage in the 
treatment of complicated haemorrhages, and 
since the use of colloidal metals, nucleinic acid, 
and of the injections of corrosive sublimate, and 
of all the preparations of this kind, have proved 
to be at least ineffectual, I believe that it is only 
from biological therapeutics that we may hope 
for any practical result. Along this line there is 
a vast field open for study and investigation. 

It is to vaccine-therapeutics and to serum- 
therapeutics that we must turn, and we are 
fortunate indeed when, in this field, the course 
and nature of the disease allow us to use a really 
specific treatment and send to the proper insti- 
tute the varieties of the pathogenic germs from 
which the biological remedies may be prepared. 
These remedies have proved in my experience 
to be much more constant and efficacious in their 
action than serums and polyvalent vaccines. I 
use normal horse serum when the urgency of the 
case and the gravity of the disease admit of no 
delay in treatment. The serum should be used 
liberally, in doses of 10, 20, 40 and up to 80 
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cubic centimeters per diem and in the form of 
intravenous or subcutaneous injections, pref- 
erably in the neighborhood of the center of 
infection. The injections should be repeated for 
many consecutive days, and also on the first 
indication of the disease becoming worse. 

In mentioning the results that I have obtained, 
it is necessary to remind the reader that though 
my experience until two years ago was limited to 
the treatment of ordinary surgical disease, for 
the most part abscesses, phlegmons, and osteomye- 
litis, together with a few cases of purulent arthritis 
and of open infective fractures, it has now been 
extended by the large amount of practice I have 
had in an exclusively surgical field-hospital 
(073 IV Army Corps). 

As is well known in this great war, the 
wounds caused by projectiles on the one hand 
and those due to freezing on the other, have 
unfortunately given an enormous number of 
surgical maladies of which not a few are of ex- 
treme gravity and are not met in civil practice. 
It is just in this new period of my surgical 
career that my experience in this field of surgical 
therapeusis has been completed and I have been 
struck in my daily dealings with an extraordinary 
number of patients with the efficacy of the 
methods I have adopted as compared to others 
now employed. In the great disease centers of 
exposed infective fractures in interminable artic- 
ular suppurations as in all wounds that have 
suppurated for a long time, where there is accumu- 
lation of pus, it is often necessary to intervene 
in order to provide new points of exit for the 
matter which flows along the muscular interstices 
and infiltrates the spaces about the sheaths of 
the tendons, thus exhausting with long sup- 
purative fevers the very strongest constitu- 
tions. I have found the paraffin treatment has 
proved itself extraordinarily efficacious, without 
wishing to ascribe any special curative effect to 
the paraffin. Nevertheless, I firmly believe that 
when it has been used the course of the disease 
is shorter and there are less complications than 
when other drainage methods or local treat- 
ment is used. 

As to the terrible gas gangrene infections so 
often accompanied by rapid septicemia, I have 
succeeded by the free use of the red-hot iron 
applied locally and the liberal use of normal 
horse serum as a general treatment in saving 
cases that otherwise would have terminated 
fatally. I wish to insist especially upon the 
efficacy of horse serum for although there are 
some hopeless cases in which this remedy has 
proved of no use, in the majority the results 
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obtained with it has been most successful and 
have manifested themselves in the rapid fall of 
the highest temperature to normal, the improve- 
ment of the general condition, and a change in 
the appearance of the surface of the wounds. 
Similar improvements have hitherto not been 
obtained by the use of any other means. 

I am further strengthened in my conviction 
regarding the efficacy of my method when I see 
the discouraging results which follow the em- 


ployment of the numerous remedies from hypo- 
chloride used for irrigation and as a permanent 
bath to the injection of oxygen, of oxygenated 
water, or of mixtures of powders which have been 
recommended as of undoubted utility. I have 
not found either that general treatment by means 
of hypodermoclysis, proctoclysis, colloidal metals 
and polyvalent serums has proved any more 
successful, although the necessary surgical aid 
was given early and skillfully. 
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